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Improved “Jack Works.” 





Perkins & Co., of Grand Rapids, Mich., 
manufacturers of the draw-stroke trimmer 
recently illustrated and described in these 
columns, have brought out a new machine 
designed especially for handling logs in 
shingle mills, and called a ‘‘ jack works.” 

The method employed in handling logs 
for shingle mills is quite different from that 
required in saw mills. In the saw mill it is 
only necessary to draw the logs into the 
mil] from the pond or skidway, and dump 
them onto the deck opposite to the saw 
carriage. The duties of the jack are then 
complete; whereas in a shingle mill, it is 
necessary to draw the log into the mill at 
right angles to the line shaft, and at right 
angles to the drag saw machine, and then 
shift the log a shingle or heading bolt 
length ata time. On the one it is a steady 
movement of the 
chain, which may 
not be stopped even 
to throw the log off 
onto the log decks, 
while with the other 
it is necessary to 
move but sixteen or 
twenty inches at a 
time after the duty 
required of hauling 
the longer distance 
from the ponds or 
skids has been per- 
formed. It is a 
familiar fact that it 
takes more force to 
start a load than to 
keep it under mo- 
tion. Therefore, as 
a jack works in a 
shingle mill are con- 
stantly starting a 
load, it requires a pro- 
portionately greater 
strength in the shin- 
gle mill jack than is 
required in a saw 
mill jack. The logs 
sawed on the ordi- 
nary saw mill car- 
riage are under 20 
feet long, while it 
is customary in cy- 
press timber adapted 
for shingles to bandle 
the whole length of the tree—from 50 to 
60 feet long, and from 3 to 6 feet in diam- 
eter. The advantage of the great length 
isa possible saving of several shingle bolts 
over that realized when the log is cut into 
short lengths. 

For the purpose of easily handling these 
mammoths of the cypress swamp, the jack 
works shown by the accompanying illustra- 
tion has been designed, and experience has 
shown it to be fully capable of handling any 
ordinary cypress log, and, in fact, any weight 
that the ordinary log trough would sustain. 

The belt driven friction shaft is arranged 
at right angles to chain wheel shaft, thereby 
allowing the machine to be driven directly 
' from the main line shaft of the mill and 
ving gearing or a corner belt. The lever 

throwing this small friction wheel 
sinst the large iron friction wheel is con- 
niently located near the sawyer so as to 
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require no extra steps or inconvenience on 
his part to operate it. The shaft to which 
the large iron friction wheel is keyed has, 
on its opposite end, a small pinion which 
meshes into a large bevel gear wheel. 

To this shaft is fastened a 12-inch spur 
pinion, having flanges at both ends of the 
teeth to give them additional strength. 
This in turn meshes into a 60 inch bull 
wheel 6-inch face and 3inch pitch. This 
large gear wheel weighs over 1,300 pounds. 
The shafts are, respectively, 2} inches, 3 
inches, 34 inches and 4} inches in diameter. 
Total weight of the machine about 7,000 
pounds. 

Any style of chain that the user may 
desire can be used in conjunction with this 
machine, and any length as well. One 
recently shipped out was situated a long 
ways from the pond, as it required 730 feet 
of chain to reach the logs in the boom. 


IMPROVED 


Spacing Holes—1. 





By Easy Way. 





It is always difficult to make two things 
alike ; so difficult that absolute similarity 
of two pieces is very seldom required in 
the machine shop, and never attained ex- 
cept ‘‘ within limits,” and these limits are 
always large, comparatively, if any con- 
siderable number of pieces are to be made. 
There is nothing whatever in the way, 
in my opinion, of spacing a number of holes 
in one piece with a close approach to ac- 
curacy without the use of special tools. 
Supposing a shop to have a set of plug 
gauges, let one of the holes be made first to 
size, and grant that this hole fits a standard 
plug; then finish out the next adjacent 
hole so that it will fit a plug of smaller 
size than it is to be finally finished to, and 


measure the distance between the larger 
and the smaller holes ; apply a straight edge 
on both sides of the large and small plugs as 
they stand in the first hole and the trial 
hole, and see if the trial hole needs moving 
sidewise to lie in the originally determined 
line ; lines drawn with the straight-edge on 
either side of the plugs will converge, but 
it is easy to tell from these lines whether the 
center of the second hole is in the right 


“place or not ; move the second hole as re- 


quired, and so continue the job. After the 
first two holes are finished, a straight-edge 
applied to plugs in these two holes—first 
on one side and then on the other—will give 
the straight line location for the third hole 
with accuracy. 

Sufficient proof of my position in regard 
to possible accuracy in hole spacing by 
hand work is to be found in the columns of 
the AMERICAN Macurnist. It will be re- 
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membered that a job of two round pieces 
in a solid connecting bar exactly fitting two 
holes in another solid piece was made a year 
or two since in two of the watch shops; 
the piece with the plugs was made in one 
shop, and the piece with the holes in another 
shop, to measurement, without gauges, and 
they fitted perfectly ; not pretty nearly, but 
with accuracy. One of the editors of the 
AMERICAN MACHINIST, whose personal ex- 
perience in the shop had taught him the 
difficulties of such jobs, was curious to 
know just how this very close measure- 
ment was done, and found that it was done 
with scribers and dividers, and a fine center 
punch, and fingers with a delicate touch. 
See page 4, March 31, 1892, AMERICAN 
Macuinist. And in general terms, the 
hand is the only indispensable and always 
reliable factor of accurate work, and can 
always correct the best machine work 


It is very difficult to produce perfectly 
accurate spacing of holes with jigs, as is 
well known to those who have tried it. 
Even where large numbers of holes are to be 
made in small pieces, as in bicycle chain 
links, where the best tools, or rather the 
most expensive tools, are allowable, perfect 
accuracy has not yet been secured, and has 
not been approached within even a reason- 
able limit by the use of jigs. No matter 
how jig work is done, and no matter 
whether the bushing revolves in the jig and 
is close on the drill, or whether it is tight 
in the jig and loose on the drill, the very 
best jig work is always a long way out. 

In the bicycle chain links the best results 
so far have been attained with ‘‘ ideal” 
centers for the drills; that is to say, the 
holes are bored or drilled with free tools 
held in free spindles; not ‘‘jigged” at all. 
The center of operation then becomes the 
‘‘{deal” axis of the 
boring spindle, and 
by ..eeping the spin- 
dle boxes at as nearly 
a& uniform Working 
freedom as possible, 
a close approach to 
accuracy can be ob- 
tained in hole spac- 
ing. 

Since the temper- 
ature of the spin- 
dles gives a very sen 
sitive indicator of the 
closeness of the fit 
of the spindles in 
the boxes, it is easy 
to know if the spin- 
dle is where it be- 
longs. If there is 
no perceptible shake 
in a small tool spin- 
dle, and if at the 
same time the tool 
spindle runs cool, 
and the lubricant is 
a good lard or sperm 
ol], always the same, 
the location of the 
‘ideal” axis of the 
spindle may be con- 
fidently assumed to 
vary only a small 
fraction of a thou- 
sandth of an inch, 
and the holes drilled 
with this method of tool-guiding may be 
brought easily within a thousandth limit. 

It must not be supposed that drilling and 
reaming alone will produce evenly spaced 
holes. Any method of drilling with twist 
or common flat drills makes the location of 
the hole uncertain, and reaming with a 
fluted reamer is also lable to move a hole 
out of position. It is true that with ‘‘Hey- 
er’s” method of drilling, as practiced in the 
Pratt & Whitney shops, round straight holes 
are produced, and even rifle barrels bored 
which are practically perfect. It is also 
true that by the old methods of rifle bar- 
rel boring, which were, essentially, only 
reaming with square reamers, nearly true 
holes can be produced. Heyer’s metho‘, 
however, makes a much closer approxima- 
tion to perfection than did the old rifle bar- 
rel boring methods, and neither are at all 
applicable to the case in hand of such a job 
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as bicycle links or the production of a gang 
die, as referred to in Mr. Oberlin Smith’s 
article, p. 7, AMERICAN MACHINIST, Aug- 
ust 30, 1894. By the word ‘‘drilling” in 
this article I mean making holes with 4 
twist drill, ordinary practice. No difference 
how a twist drill is guided and supported, it 
cannot be depended upon to make a hole in 
a& previously determined location. The 
drilled holes are always Hable to be in an- 
other place than that intended, and the only 
way besides hand scraping to move a drilled 
hole, is by boring. 

If a hole is only a very little out a single 
boring with a single lip ordinary boring 
tool will bring the hole axis very close to a 
prolongation of the ‘‘ideal” axis of the bor- 
ing tool spindle; or, in shop terms, will 
bring the hole true with the boring spindle. 
But in case a very close and certain ap- 
proximation is essential, the hole should be 
first drilled, then bored, and then re-bored, 
and if a fixed diameter is also essential the 
hole must be reamed after being bored the 
second time. 

To give the young tool maker a clear 
idea of the problem of spacing holes, a sim- 
ple example is here taken and followed 
through, and means are indicated to meet 
the difficulties which le in the way of pro- 
ducing two holes of the same size in differ- 
ent pieces of metal so that the holes shall be 
as nearly as possible the same distance 
apart in each piece. 

Taking the example of the bicycle chain 
link, the holes may be, say, ,’, diameter fin- 
ished, drilled ,, with a , drill, then bored 
with the first boring tool, which is precisely 
like any good lathe boring tool, having a 
body which clears the bored hole, and used 
with a flood of lubricant, oil or soda water, 
and is kept perfectly sharp; the first boring 
tool may be set to cut up to within a couple 
of thousandths of the ,%, finished size, and 
the second boring tool, precisely like the 
first, 1s set to bore exactly finished size, 
leaving nothing for the reamer, which is 
also machine driven, flooded lubrication. 
With this arrangement of cutters a large 
number of bicycle chain links may be pro- 
duced which will gauge extremely close, 
but there are always occasional links in 
which the holes do not gauge nearly so close 
as this good majority, and riveting the chain 
links together makes a difference in the 
pitch, so that no perfect bicycle chains are 
ever made, and most of them are extremely 
faulty. 

How shall the link be presented success- 
ively to a drilling spindle, a boring spindle, 
a re-boring spindle, and a reaming spindle 
so as to make such an elaborate series of 
finishing operations commercially profitable, 
and mechanically certain? Suppose the 
first hole to be jig-drilled and reamed with 
a free reamer, so that it is to size, square 
through the link, so that the links come to 
the second hole boring machine, as shown 
in Fig.1. To bring this problem up into 
machine shop size, take the small cast-iron 
link, such as is shown in Fig. 2, and sup- 
pose a pair of them are brought to the 
lathe, or boring mill (which is a vertical 
spindle lathe), having the flats planed, to 
have the eyes bored out to the dotted lines, 
making the pair exactly the same center to 
center distance. The lathe hand may put 
them both together, fair with each other, 
and clamp.them on the face plate together, 
and bore and ream one end of the two, and 
then turn them around on the face plate 
and bore the other ends; that is one way. 
He may cut a bit of wood to drive in flat- 
wise across the holes of one, cut a three- 
cornered piece of tin for each end, turn the 
corners down on the tin so he can drive 
them into the wood and make them stay 
there, lay out his center to center distance 
on the pieces of tin, then chalk the flat 
around the edge of each hole, and with the 
dividers lay out the finish lines shown by 
the dotted lines in Fig. 2, and set the links 
on the face plate so that the point of a 
scriber held in the tool post of the lathe 
will track in the fine center punch marks 
made in the finish circles struck with the 
dividers, and if the lathe hand is a careful 
man, the job will come out to within, say, 
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the five-hundredth part of an inch of where 
he wants it to be. After the holes are bored 
in one end of the pair of links, the lathe 
hand may go to the trouble of fitting a plug 
to these two holes, and if he does he will 
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probably find the under link eye a little 
larger or a little smaller than the top one, 
because the lathe may bore a little taper 
either way; or he may have oiled the reamer 
at starting in on the outside link, and so 
succeeded in reaming one link with an oiled 
reamer, and the other with a dry reamer, 
thus making a difference of one or two 
thousandths in the diameter of the holes. 
If this happens, and I have more than once 
seen it happen, the under link on the face 
plate has a hole in it bigger than called for, 
and unless the man knows how to make the 
hole smaller, it is a ‘‘ little out” from that 
time on. If the first finished link eyes are 
not filled with a plug, then at the second 
setting a good deal of time may be lost in 
feeling of the inside of the finished eyes to 
see if they ‘‘just match,” while the second 
two eyes are being located with the scriber 
in the tool post. Again, the clamp or strap 
may be put on the body of the link, and so 
bend it that the holes do not go square 
through the eyes; in this case while the 
links, after finishing, may ‘‘ pair up” pretty 
well when laid together one way, they will 
not ‘‘ pair up” to anybody’s satisfaction if 
paired the other sides together, and this 
makes a wrinkle between the foreman’s eye- 
brows. 

Another lathe hand might take the two 
links separately and bore first one end of 
each, omitting the wood and the tin and 
the chalk and the dividers and the center 
punch marks, and set the first eye by the 
outside circle of the hub of the eye he is 
about to bore by the back end of a tool, or 
a diamond point put bottom side up in the 
tool post, and so save a lot of time in boring 
the first two eyes in the two links, and 
then find out that the castings were not 
the right length at first, being either too 
long or too short, and that the ‘‘ out,” while 
it might have been divided between the two 
hubs, is too great to be all put in 
one, so the job is no good. I have 
seen it done that way. Possibly the 
lathe hand may have such great 
powers of reasoning as to know that 
the distance between similar edges 
of the two eyes is just the same as 
the center distance, that is, that a d', 

Fig. 2, is equal to a 0, Fig. 2; and 

if he is such a good hand as to be get- 
ting about 15 cents per day more than 
ordinary lathe men, he may put his scale 
on a }' and find out all about the length 


of the job in the rough, and, being able 
to add and subtract fractions of inches 
and divide them by 2, he may set the first 
eyes from the outside and divide the differ- 
ence between the finished and rough center 
to center distance without being told to do 
so by the foreman. So good a man as this, 
after he has separately bored the first two 
holes in place in the two link ends, will 
carefully bolt a hub which fits the finished 
holes on to the face plate of the lathe, the 
right distance from the center, asin Fig. 3, 
and bore the second eye in each link indi- 
vidually and make the whole job perfect. 
Such an exhibition of care and wisdom as I 
am presuming this extra good lathe hand to 
exercise is, of course, something in the na- 
ture of superhuman bliss from the foreman’s 
point of view, but I have seen it happen in 
actual practice, and it may happen again, of 
course, because some philosophers, includ- 
ing Professor Sweet, assert that it is the un- 
expected thing which does occur. 
ee 
New Friction Drop Hammer. 





We present herewith a new drop hammer 
made by the Miner & Peck Mfg. Co., New 
Haven, Conn. 

In this hammer a new method is em- 
ployed for moving the friction roll to and 
from the board. By the method usually 
employed it is necessary that the proportion 
between the trip rod and eccentric be quite 
large, thus requiring considerable motion 
of trip rod, with but slight motion of roll. 

One disadvantage of this is that the ham- 
mer is liable to begin to drop before the rolls 
entirely clear the board, this causing a drag on 
the board which wears it unnecessarily and 
effects subsequent blows of the hammer. 

In the new hammer knuckle joints are 
employed to move the roll, and these give a 
quick motion and strong grip to the rolls 
with comparatively little movement of the 
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trip rod, and the 


roll is surely thrown 
back when the hammer is up, so that the 
board cannot drag. Both rolls being at all 
times in the same plane the board is pinched 
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fairly between them with less strain upon it 
than when one roll moves above or below 
the other. 

The lifter has a large range of adjustment 
for different thickness of boards and for 
wear, and by an improved method of oon. 
struction a perfectly parallel adjustme::: js 
insured, 7. ¢., the rolls are always par ile] 
to each other. This is accomplished by 
fastening the knuckle joints to a slevve 
which is mounted on an eccentric shaft at ‘he 
front of the lifter; by means of a small |: ver 
handle at the right hand end of the sha: it 
is rotated, changing the position of ‘he 
roll. 

A feature which hammer men will re 
nize as an important one is that no bolt 
nuts are used in the construction of 
lifting mechanism, and any part can be 
moved without taking the lifter from ‘ts 
position on the guide rods. 

The automatic trip is very simple and +f. 
fective, and can be adjusted to varying 
thicknesses of dies, and any hammer can be 
tripped either automatically or by foot 
lever. 

Hammers’ heads are made of steel, nd 
guides are also made of steel if desired, and 
a large number of sizes are made, covering 
a large range of drop forging. 

niece inisennss 
Calculations for the Flow of Water in 
Pipes Simplified. 
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By WILLIAM Cox. 





The formule recommended by different 
authorities for ascertaining the velocity, 
discharge, diameter and other details relat- 
ing to the flow of water in pipes, are, asa 
rule, complex, necessitating in many cases 
the use of logarithms for their solution. 

The two following formulie, with the cor- 
responding tables, while covering the whole 
ground, are so very simple that nothing 
beyond the most elementary rules of arith- 
metic is required for the solution of any of 
the problems named. These formulie are 


D= VX d® X 0 82725...... (1) 
whence by transposition we have, 
d= / : D ela aietens (la 
VX UV 82725 
: D 


where D = discharge in cubic feet per 
minute ; 
d == diameter of pipe in inches ; 
and J° = velocity of discharge in feet 


per second, 

Table 1 (page 3) gives the discharge in 
cubic feet per minute from pipes of 1 to 48 
inches diameter, for a uniform unit of veloc 
ity of 1 foot per second, the discharge for al! 
other velocities being in strict proportion. 

The other formula is 

4Ve4+5V—2= dX ax 1,200 
where V = velocity in feet per second ; 

d = diameter of pipe in inches ; 
/, = length of pipe in feet ; 


.(2) 


H = head in feet required to produce 


velocity V. 

If we put 4 V*+ 5 V—2= A, we then 

have the formula reduced to the following 
simple form : 

K= dx HX 1,200, 


I ieee 
whence by transposition we have 
i= et See (2b) 
H X 1,200 
Bi BEE. ss Me 
d X 1,20 
and L = 4X HX120 9, 


Kk 
Table 2 gives values of AK or 4 V* +5 
— 2 corresponding to velocities V fro: 
1 to 20 feet per second. 

Before proceeding to illustrate tl 
use of the formu) and tables, it | 
necessary to say a word or two 
reference to the former. 

Formula 1 is a standard one whic 
admits of no modification, as it dea 
with positive and known quantitic 
only. Formula 2 is an empirical one, app)! 
cable to clean, smooth cast-iron pipes, dis 
covered by the writer, but which has o! 
tained the sanction of many practical me 
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engaged in water power installations. One 
firm, dealing with all kinds of pipe prob- 
Jems in connection with water motors, says 
of | 

] is the most simple as well as the most 





TABLE I. 


pis \RGE FROM PIPES IN CUBIC FEET PER MINUTE, 
WITH VELOCITY = 1 FOOT PER SECOND. 


| ! | 


‘Diam. thie WH 
fas. Cubic Ft. Ins. 


a? Cubic Ft. Diam. Cubic Ft. 
0 82725 17 94.575 33 356.37 
1.3090 18 106.03 34 378.30 
2 9452 19 118.14 35 400.88 
5 2360 20 130 90 36 424.11 
8.1812 21 144.32 37 418.00 
11.781 22 158 39 38 472.55 
/ 16 035 23 173.11 39 497.75 
§ 20.914 24 188 50 40 523.60 

26.507 25 204.53 41 550.11 
10 82.725 26 221.22 || 42 577.27 
11 39.597 Pi 238 56 43 605.09 
12 47 124 28 256.56 | 44 633.56 
13 55 305 29 275 22 45 662.68 
14 64 141 30 294.52 46 692.46 
15 73 631 31 314 49 47 722 90 
16 83.776 32 335.10 48 753.98 


All other velocities in strict proportion. 


TABLE 


VALUES OF A = 4V2+5V7V 


J 0.0 0.1 02 03 0.4 

1 7.00 8.34 9.76 11.26 12 84 
2 24 00 26.14 28.36 30.66 33.04 
3 49.00 51 94 54 96 58.06 61 24 
4 82 00 85.74 89 56 93 46 97.44 
5. 123.00 127 54 132.16 136.86 141 64 
6. 72.00 177-34 182 76 188.26 193.84 
7. 229.00 235 14 241 36 | 247.66 254 O04 
80 294 Ou 300 94 307 96 315 06 822.24 
g ( 367 00 374.74 382.56 390 46 398.44 
10.0 448 00 456.54 465.16 473.86 482 64 
11 0 587.00 546 34 555.76 565.26 574.84 
12 0 634 00 644 14 654 36 (64 66 675 04 
13 0 739 00 749 94 760 96 772 06 783.24 
0 852.00 863.74 875 56 887.46 899.44 
15.0 973.00 985 .54 998.16 1010 86 |) 1023.64 
16.( 1102 00 | 1215 34 1128.76 «1142.26 | 1155 84 
17.0 1239.00 | 1253.14 1267.36 1281.66 1296 04 


18.0 1384 00 | 1398 94 | 1413.96 1429.06 | 1444 24 
19.0 1537.00 | 1552 74 | 1568 56 «1584.46 1600 44 
20.0 1698.00 1731.16 1747 86) «1764 4 


correct of any we know We use it in all our 
calculations. 

And at another time they wrote: 

We have it exclusively for the past 


couple of years, and find that the results agree 


used 


very closely with actual results which hare 
come under our notice. 

The tables are intended to facilitate the 
use of the formulx, and comparison with 
the working out of similar problems by 
means of other formu) will show how very 
much simpler is the present method of their 
solution, and also that where there is a 
difference in the results, it is as here 
worked out on the 
safe side, which is 
in many cases & 
matter of vital 
importance. 


EXAMPLES. 


1 Given: A 
pipe 18 tne hes 
diameter, what 
wil he the dis 
charge with a veloe 
ity of 3 feet per 
second? 

According to 
Table 1 the dis- 
charge of an 18 
Inch pipe with a 
velocity of 1 foot 
is 106038 cubic 
feet: therefore for 
a \elocity of 3 
feet we have 


106 08 x 8 
318.09 cubic feet 
per .ninute. 
2 What diam 
el f pipe will 
di rge 500 eubre 
fe per minute 
wii « velocity of 4 feet per second ? 
‘oe proportionate discharge for a veloc- 


ity of 1 foot per second would be ” 

12, cubie feet, and from Table 1 we see 
tha. this would require a pipe 20 inches 
dix meter, 

What would be the velocity of discharge 
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of a 24 inch pipe discharging 1,000 cubie feet 
per minute? 

Table 1 gives 188.5 cubic feet as the dis- 
charge of a 24 inch pipe, with a velocity of 
1 foot per second ; therefore, we have re- 
quired 

1.000 


Velocity = 7 = 5 3 feet per second. 


4 Given: A pipe 1? diameter, 
3,000 feet long and 20 feet head ; what irill be 
the velocity of discharge and the discharge? 

By Eq. 2a we have 


Kk — 12x 20 x 1,200 _ 96, 
3,000 

which, according to Table 2, corresponds to 
a velocity of 4.3 feet per second. Now, 
from Table 1, we have 

Discharge = 47.124 x 4.38 = 202 6 cubic 
feet per minute. 

5. Given: A pipe 
head of SO feet, what must be rts d.ameter to 


inches 


2,400 feet long with a 


produce a velocity of discharge of 5 feet? 
Taking from Table 2 the value of ‘A cor 
responding to a velocity of 5 feet, and 


I. 


-2 FOR VELOCITIES FROM 1 TO 20 FEET. 


05 06 0.7 O8 0.9 V 


14 50 18.06 19 96 21 94 
35 50 38 04 10 66 13. 36 16.14 
64.50 67.84 71 26 74.76 78.34 
101.50 105.64 109 &6 114.16 118 54 
4 
4 
4 


146.50 151.44 156.46 161 56 166.7 


199.50 205. 24 211 06 216.96 222.6 6.0 
260 50 267 04 273 66 280 36 2871 0 
329 50 336.84 344 26 351.76 350 34 8 0 
406 50 414 64 122 86 131.16 439 54 9 0 
491 50 5OO 44 5OY. 46 518 56 f27.74 10.0 
584.50 594.24 604 06 613 96 623.94 11.0 
€85 50 696.04 706 66 717.36 728.14 12 0 
794 50 805.84 817.26 828.76 S40 34 13 0 
911.50 923 64 935 S86 948 16 96054 14.0 
1036 50) «1049.44 1062.46 «1075.56 > 10s8 714 15 0 
. 


1169.50 1183 24 1197 06) 1210.96 


1310.50 13825 04 1349.66 1354.36 9 1369.14 17.0 


1459.50 1474 84 1490.26 1505.76 | 1521.34 i8.0 
1616 50) 1632 64 1648 86 1665.16) 1681.54 19.0 
1781.50 | 1798.44 1815.46 1832.56 | 1849.74 20.0 


inserting it in Eq. 2b, we have 
123 « 2.400 - 
80 < 1200 — 
6 Given: A 24 inch pipe 1 800 feet long, 


d= = 3 inches. 


what head is required to produce a velocity of 
discharge of 8 feet per second? 

Taking from Table 2 the value of A cor- 
responding to a velocity of 8 feet, and 
inserting it in Eq. 2c, we have 

Head = 294 x 1,800 _ 18.4 feet. 
24 x 1,200 

7. What diameter of pipe 4,500 feet long 
will discharge 4,020 cubie feet per minute, 
with a head of 24 feet? 


MACHINIST 
a velocity of 7.4 feet per second. Now by 


Table 1 the discharge of a 40 inch pipe with 
this velocity is 


D = 523.6 x 7.4 = 3,874 64 cubic feet. 


This diameter is therefore clearly not 
enough, as there isa shortage of 4,020 — 
3,874 64 = 145.36 cubic feet. From Table 1 
we now see that a 41-inch pipe will dis- 
charge 26 5 cubic feet per unit of velocity 
more than a 40 inch pipe; therefore, with 
the same velocity of 7.4 feet, we have 


26.5 x 7.4 = 196.1 cubic feet, 


which is more than the previous shortage, 
so that a 41 inch pipe is amply large enough 
to satisfy the requirements of the prob- 
lem. 

This problem is probably the one whose 
solution is most frequently called for and is 
most tedious to solve by means of the ordi- 
nary formule, requiring as they nearly all 
do, procedure by trial and computation by 
means of logarithms. By means of the 
formule and tables bere given, the solution 
is, however, exceedingly simple. 

8. What head is required to discharge 1,000 
cubic feet perminute froma 30 inch ptpe 
feet long? 


(Hits 
> 


From Table 1 we find that the velocity of 


discharge must be 1,000 
294.5 


~ +t 


— 3 4 feet per sec- 


ond. Taking from Table 2 the value of A 

corresponding to this velocity and inserting 

itin Eq 2c, we have 

61 24 x 3 000 
30 X 1,200 


Head = = 5.1 feet. 

These examples will amply serve to show 
not only the wide scope of adaptability of 
the formule and tables, but also the exceed- 
ing simplicity of their application. 

In conclusion, {t may be stated that 
Formula 2 gives the same results as Weis- 
bach’s well known but complicated one, 
which has been so long used in this coun- 
try by the makers of water motors. 


Norge —To make these formule and 
tables applicable to lapped and riveted 
pipes, the constant 1,000 must be used in- 
stead of 1,200 in Formula 2, and its trans 
positions, while for seamless wrought iron 
pipes with flush joints, the constant 1,500 
should be used, the friction in the former 
being stated to be 20 per cent. more, and in 
the latter 20 per cent. less than in cast iron 
pipes with common joints. 





Tae Hyatt Ro._LeR BEARING. 


In this problem neither the velocity nor 
the diameter of the pipe are given, so that we 
have to proceed by trial. We will assume 
therefore, a ¢riéal diameter of 40 inches, and 
inserting this in Eq 2a, we have 

K — 40 X 24 X 1,200 _ 556 
4 500 
which, according to Table 2, corresponds to 





The Hyatt Roller Bearing. 

We present herewith an engraving which 
will give an idea of the construction of a 
form of roller bearing which seems to possess 
some obvious and pecullar advantages, and 
which, indeed, experience has shown to be 
remarkably efficient in service, both at slow 
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speeds and heavy pressures and at high 
speeds. 

As will be perceived, the rollers are made 
of aribbon of steel which is wound upon a 
mandrel the same as a helical spring. The 
steel is mild (.1 per cent. carbon) and the 
result isa roller which instead of being rigid 
and inflexible is elastic both in the sense 
that it can flatten slightly by pressure and 
can also yield by bending from a straight 
line. This, which is a distinctive point in 
the bearing, seems to do away with the 
refinements that must be attained where 
rollers are used that cannot thus adapt 
themselves to slight irregularities of form or 
alignment, and makes the bearing ‘‘ prac- 
tical” in the sense in which engineers and 
users of machinery use that term in connec- 
tion with journal bearings. 

The engraving shows a portion of the 
bushing as made for car axle boxes, pillow 
blocks, etc., one of the rollers being removed 
to show the guide pins. 

For such purposes as line shaft bearings, 
loose pulley bushings and other similar 
service where pressures are relatively light, 
or when there is opportunity to reduce the 
pressure to a relatively low figure, no special 
preparation of the bearing is necessary, the 
rollers running directly upon the shaft and 
upon the inner surface of the cast box, 
these surfaces being finished by the ordinary 
shop processes; but when pressures are 
necessarily high or service very severe, two 
shells of steel are introduced, one fitting 
over the shaft or axle and the other into the 
box, the rollers running between these 
shells and, consequently, upon steel  sur- 
faces. The shells are made in the same 
manner as the rollers, of mild steel, and no 
hardened parts are ever employed though 
special hard steels (not tempered) are some- 
times used in special cases. 

Carefully (and we believe fairly) conduct- 
ed tests show that the coefficient of friction 
is remarkably small in these bearings, and 
in actual use they give no trouble in cases 
where the ordinary form of journal is nearly 
or quite a failure. 

One of the most remarkable things in 
connection with this bearing is its great re- 
duction of static friction especially. It is 
well known that when a bearing which is 
subjected to a constant and heavy pressure 
stands still for some time, the force required 
to start it in motion, or, in other words, to 
overcome the static friction is very great, 
even when compared with the force required 

to keep the same journal in motion after it 
is started. A test 
ae made with a jour- 
mi we nal of the stand- 
Vl \ ard Pennsylvania 
niki Ratlroad dimen- 
sions, with phos- 
phor bronze box, 
showed that to 
start the bearing 
after it had been 
standing for seven 
minutes loaded 
with four tons re- 
quired a force of 
297 pounds, while 
to keep the shaft 
in motion required 
17 pounds force. 
A roller bearing 
under the same 
conditions re- 
quired only eight 
pounds to start it 
and seven pounds 
to keep it in 
motion; showing 
that while the 
moving friction of 
the roller bearing 
was in that case. 
somewhat less 
than half that of the ordinary bearing, its 
static friction was somewhat less than 8 
per cent. that of the ordinary bearing. 
This feature of the bearing manifests itself 
practically in the fact that a standing 
freight car which ordinarily requires about 
six men to start it in motion can be 
started by one man when equipped with 
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these bearings. The difference is quite 
noticeable also in the case of horse cars 
and electric cars, there being with these 
much less of the trouble which results 
directly from the excessive resistance to 
starting. 

The bearings require much less oil than 
those of ordinary form, and the wearis in 
most cases inappreciable. They are made 
in a variety of forms to suit varying condi- 
tions of service by the Hyatt Roller Bearing 
Co., 774 Liberty street, New York. 

ARE 
Hand Power Traveling Crane. 


We present herewith a perspective view 
and a working drawing of a hand-power 
traveling crane. This crane is designed 
especially for use in power stations and 
similar places where, because the crane is 
used, such asmall proportion of the time, and 
there is usually a surplus of laborers at 
times when it is required, the extra expense 
of power cranes is not justified, and yet the 
facilities for lifting and moving heavy parts 
of the machinery must be at hand 

They are made with any desired length of 
bridge and of any capacity from 5 to 50 
tons, and the trolley can be placed either on 
top of the bridge, as shown in the perspec- 
tive engraving, or upon shelf-angles and 
tracks below, as circumstances require ; the 
drawings showing the latter construction. 

This drawing also shows how the upper 
sheaves are carried in a cross trolley which 
moves laterally, and compensates for the 
spiral of the grooves in the drum; giving a 
straight pull to the chain. 

From one to four men can work at the 
cranks in hoisting, working on either or 
both sides, though two men can lift the full 
capacity. The bridge can be moved along 
the runway from either end, and a run of 
140 feet along a building has been made in 
24 minutes. 

Substantial brakes are supplied for quick 
lowering of loads, and the lower block and 
hook, when wound close up, are flush with 
lower side of bridge, and can be run over 
very close to the rails. 

All important bearings are provided with 
roller bushings, and pains are taken to reduce 
friction and lost 
work to a mini- 
mum. The cranes 
are made by Alfred 
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Another firm build a boiler which they 
rate at 200 horse-power, and this rating is 
based on four things, namely, the number 
of square feet of heating surface that it 
contains, the amount of water that it will 
evaporate per square foot of heating surface 
per hour, the temperature of the feed water, 
and the temperature or pressure of the 
steam carried. In practice the first is a 
fixed quantity, the second is an assumed 
amount, and the other two are constantly 
varying quantities which must be deter- 
mined by scientific instruments in each 
individual case, and for use must be reduced 
to a certain standard which we are at liberty 
to regard as too high, too low, or just right, 
according to our best judgment. 


MACHINIST 


answer our purpose instead of dividing by 
33,000 to use the number 25,000, or 40,000, 
or 50,000, provided every one else did the 
same? We think that it would. 

In the case of the boiler, would it not be 
just as well to divide by 25, or 28, or 33, as 
by 30, provided all others did likewise? We 
think that it would. This being the case, 
why is it not just as well to accept the 
standards given us and go by them? 

We occasionally find a man who is con- 
sistent and wishes to reject both of these 
standards because he claims that an engine 
or a boiler is seldom found that is develop- 
ing just its actual rated capacity, but ap- 
parently this is not a good reason for a 
change, because no standard can be adopted 
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may be made to develop 500 horse-powe: 
the detriment of itself, the men y 
operate it, and every one else in the vicini:y. 
but this does not, and should not, have ; 
effect on the builder’s rating. 

In the case of the engine, the speed 
the mean effective pressure may be 
creased until it develops 275 horse-pow 
but nevertheless it should only be kno 
as a 200 horse-power engine. 

The idea is constantly being presen 
that these conditions are confusing to 
general public, and on this account s 
other standards should be adopted, but { 
safe to predict that none ever will 
devised that people will understand, w 
have never given the matter an hour’s stu 
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Power Standards 
of Engines and 
Boilers. 
By W. H. WAKE- 
MAN, 


A certain firm 
build an engine 
which they rate at 
200 horse - power. 
This rating is based 
on four things, 
namely, area of y 
cylinder, speed of ~~ 
piston in feet per 
minute, mean effec- 
tive pressure and a 
certain number of 
foot-pounds, The 
first is a fixed 
quantity, the sec- 
ond may be varied 
at will, the third is of such a changing nature 
that it cannot be counted upon until deter- 
mined by scientific instruments, and the 
fourth is taken at 33,000, although everybody 
is at liberty to call it too high, or too low, or 
just right, as they see fit. This engine will 
‘develop 10 horse-power, or it may indicate 
250 horse-power, according to conditions, 
but one thing is certain, and that is that the 
second and third quantities must be just 
right or else the machine cannot be at that 
particular moment, and in every sense of 
the word, a 200 horse power engine. In 
rating this engine the builder has assumed 
quantities and conditions which it is quite 
possible to realize in practice. 
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Hanp-PowER TRAVELING CRANE. 


In view of the above facts I wish to 
inquire why it is that some engineers ac- 
cept the rating of the engine without ques- 
tion, but maintain that there is no such 
thing as the horse power of a boiler? Have 
we not just as much right to dispute one as 
the other? The former was determined 
upon by men who lived long ago, so that 
none of us who live at the present time, can 
claim intimate acquaintance with them. 
The latter was determined upon by men 
who are or were well known to some of the 
readers of this paper, and is it not quite 
possible that these facts unconsciously effect 
our decision in regard to their correctness? 
In the case of the engine, would it not 


which will apply to all, or even a majority 
of cases, and everything come out even. 
Furthermore, we do not believe that any 
standard can be found that will be nearer 
universally satisfactory. Take for illustra- 
tion the case of the boiler in question in 
which the builder says that each 15 square 
feet of heating surface may be depénded 
upon to evaporate 30 pounds of water per 
hour, provided a steam pressure of 70 
pounds is carried, and the feed water is 
supplied at 100° Fahr. It is quite possible 
to force the fire under this boiler until each 
15 square feet of heating surface will 
evaporate 75 pounds of water per hour, or, 
in other words, the 200 horse-power boiler 


On the other hand, we believe that any 
intelligent manufacturer or mechanic ca! 
be instructed in 30 minutes time, so that h« 
will understand the meaning of them as 
now used, although it takes some practic« 
toenable a man toapply them to varying 
conditions. 

I am firmly convinced that the non-accept 
ance of these standards by various writers 
on the subjects, has done far more to con 
fuse the general public, or at least that 
part of it which is only partially informed 
concerning them, than the standards them 
selvs could ever have accomplished. 

Se 
The Walker Universal Tool and Cutte) 
(Girinder—II. 


Continuing from last week our description 
of the Walker grinding machine, Fig. 7 (pag« 
5) shows the internal grinding spindle in posi 
tion for grinding a hole in work held in the 
universal chuck, and Fig. 8 shows the same 
swung back out of the way in order t 
facilitate gauging the hole. It will be 
noticed that the spindle and small pulley 
are supported at the end of a jointed arm 
which is supported upon a cylindrical sur 
face turned upon the outside of the main 
spindle box, so this arm can be rotated 
about the main box and clamped in any 
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sired position. It can consequently be 
raised or lowered to position without alter- 
ing the belt tension, and, in fact, without 
stopping the machine; the stop 2 (Fig. 8) 
serving to define and maintain its exact 
pos\‘ion when let down upon it andclamped. 
The large pulley takes the place of the 
Jarye emery wheel, and the entire fixture for 
internal grinding is put on or taken off by 
tak og off this wheel (by a few turns), un- 
cla’.ping the sleeve which holds the grind- 
ing spindle and drawing it out of the arm. 
TI joint in the middle of the arm provides 
a ready means of adjusting the belt tension. 

‘| he internal grinding spindle is made of 
one piece of Stubbs steel, carefully ground 
and lapped to size. It runs in bronze boxes 
and has a bearing close up to the emery 
wheel; the bearing 
g provided with 
meins for taking up 


a 
2) 


The No. 1, or small- 
est size spindle, is 
iinch diameter and 
1 inches long, and 
has a bearing on the 
wheel end 84 inches 
long. This spindle 
wil! run successfully 
at a speed of 20,000 
turns per minute, 
using no lubricant but 
kerosene oil. An 
assortment of various 
sizes and grades of 
wheels are furnished 
with this attachment, 
each being counter- 
bored for the head of 
the holding screw, so 
that holes can be 
ground close to a 
shoulder or back 
plate. 

At ie. 9. es 
shown the end mill 
holder in position 
for sharpening an 
end cutter, grip- 
ping the same di- 
rect by its shank. 
It will hold all 
straight or taper 
shanks from } inch 
to 2 inches diam- 
eter without the 
use of sockets. 
Endmills of the 
finest pitch of teeth 
can be ground on 
this fixture. It 
will also grind 
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& constant height of tooth rest, the latter 
being set with a gauge, which was shown 
in AMERICAN Macuinist of October 12, 
1893. 

Fig. 12 shows the gear cutter holder in 
position for sharpening a gear cutter. The 
tooth first to be ground is set with its face 
against the rest (126), the end of which is 
exactly in line with the center of the cutter. 
The cutter is then fastened by the screw 
(84) and the rest (126) swung out of the 
way. The gauge (128) is now brought into 
position to just come in contact with the 
heel of the tooth to be ground, and its 
movement towards the cutter is limited by 
means of acollar. The eutter can now be 
ground in the usual manner, the gauge (128) 
being moved back each time the cutter is 
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Fig. 11. 


teeth within ;'; inch of the center of the 
cutter, and the angle of clearance can be 
Varied. 

“ig. 10 shows further examples of shapes 
of end cutters that can be ground on the 
machine. The fixture has a swivel base 
g aduated to 45°. 

Fig. 11 shows the universal cutter holder, 
newhat similar in construction to the 

1 mill holder, holding the cutter shanks 
i the same manner. It is designed princt- 

lly for solid shank spur cutters, or any 
tters where it is desirable to grind ab- 
utely true by the shanks. The base of 

: fixture is graduated 180°, and the cen- 

8 of all cutters held in the holder lie in 

> same horizontal plane, thus permitting 
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Some Unusual Movements. 


By C. L. REDFIELD. 











It has been one of the incidents of my 
business to have the designing of a number 
of machines of a certain character. To get 
the required movements in this class of 
machine, a slide must be reciprocated in a 
particular manner, which was a_prede- 
termined condition. The manner of getting 


these reciprocations was left entirely to me, 
and the means adopted, in three of the 
cases, were sufficiently novel to warrant a 
description. 

In the first case the slide had to move a 
distance of 27 inches, divided into two 
parts of unequal length, 


but requiring 
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connecting rods at the dead centers. As 
shown in the drawing, the crank A has 
just completed a half revolution to the 
right, and is at the point of dropping the 
connecting rod #, while the crank B is 
picking up the same rod to force it still 
further in the same direction. The move- 
ment caused by the cranks A and B repre- 
sents the 19 inches and 8 inches in the upper 
half of Fig. 1. As the rods F and Fare 
both connected to the same crosshead, the 
crank / in carrying the rod /’to the right, 
also causes the rod / to move in the same 
direction so as to bring the boss ¢ directly 
in the path of the pin on the crank (C, which 
reverses the movement, and carries the 
crosshead 19 inches to the left, where it is 
picked up by the crank D, and moved the 
other 8 inches. The 
crank pins work in 
hooks formed in bosses 
on the rods, and each 
crank in making a 
movement brings the 
proper hook into post- 
tion to meet the next 
crank pin in the se- 
quence. A block G 
prevents the rods from 
dropping below the 
dead center, so that 
the pins may always 
freely enter and leave 
the hooks, 

This movement is 
objectionable from a 
mechanical stand point 
on account of the jar 
incident to picking up 
a stationary rod by a 
moving crank pin. 




































































Fig. 12. 


THE WALKER UNIVERSAL TOOL AND CurrER GRINDER. 


rotated to a new position, and brought up 
again to set the cutter tooth before binding 
with the thumb screw (84). Each tooth is 
in this manner ground exactly like the 
preceding one. The rest (126) is used but 
once for each cutter ground. 

As will readily be seen, we have done 
scarcely more than indicate classes or lines 
of work which can be done upon the ma- 
chine. It can evidently do a very large 
range of grinding, and much of it is done 
by entirely new and novel methods. Other 
features of the machine were described and 
illustrated in a former issue as mentioned 
above. The machine, as we said last week, 


is built by the Norton Emery Wheel Co., 
Worcester, Mass. 


equal times, and may be fairly illustrated by 
the diagram shown in Fig. 1, page 6. The 
division of the stroke into two parts was 
for the purpose of giving pause enough to 
permit some other parts of the machinery 
to change the direction of movement. 
Otherwise there were no particular require- 
ments except that the movement should be 
accurate, positive, and sufficiently power- 
ful to overcome considerable resistance. 
The plan adopted to accomplish this result 
was to move one crosshead by means of two 
connecting rods and four cranks, as illus- 
trated in Figs. 2 and 3, Fig. 2 being a 
section on line X X of Fig. 8. These cranks 
were driven at a uniform rate of speed by 
gearing, and picked up and dropped the 





The machine in-which it is used, however. 
is running continuously and satisfactorily 
at about 30 revolutions per minute, so there 
are places in which it can be used advan- 
tageously. 

In the second case the reciprocation was 
divided into two equal parts of 4} inches 
each, with a pause at the end of each part 
equal to the length of time required to 
make a part. The principal requirement in 
this case was that the stop, both at the 
middle and the end of the stroke, should 
be accurately located and free from any 
danger of running over or falling short. 
The solution was arrived at by making a 
crank with four dead centers, and moving 
it in quarters by pawl and ratchet. The 
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construction {s illustrated in Figs. 4 and 5. 
It consisted essentially in a stationary gear, 
a cyclic gear of one-half the diameter of 
the stationary gear, and a crank pin carried 
by the cyclic gear, and having its center 
coincident with the pitch line of the moving 
gear. In Fig. 4 the pitch lines of the gears 
are illustrated by dotted lines, and the path 
of the crank pin bya broken line—the latter 
being an epicycloid. It will readily be 
understood that there are four points in 
the travel of the crank pin that are prac- 
tical dead centers, and that small variations 
in the stopping of the ratchet disk will 
not materially affect the location of the 
slide. 

In the third case the slide movement was 
24 inches, divided into lengths of 22 inches 
and 2 inches, each of which was required to 
occupy an equal interval of time. Another 
requirement was that the rate of movement 
had to be practically uniform throughout 
the length of each part. This last require- 
ment shut out any consideration of the 
crank in its ordinary form. The problem 
was solved by making what might be called 
a quadrilateral crank. The construction 
is shown in Fig. 6, and consists essentially 
in a crank pin carried by a chain (or rather 
between two chains) mounted on four 
sprocket wheels, all of which were driven 
from a central gear. The gears are shown 
in dotted lines and the path of the chains, 
and consequently the crank pin, in broken 
lines. The frame supporting the sprocket 
wheels was pivoted on the central shaft so 
that by shifting it the length of stroke 
could be adjusted. It also had guides to 
prevent the chain from sagging while the 
crank pin was passing through the vertical 
quadrant. 
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LETTERS FROM PRACTICAL MEN, 


Leakage of Compressed Air, 
Editor American Machinist : 

The zeal shown by your able correspond. 
ent, Mr. Frank Richards, in keeping down 
compressed air heresies is to be admired. 
He is evidently well fitted to do missionary 
work in this line. I can readily understand 
how a highly cultivated mind may be 
shocked by the heathenish notions some- 
times advanced by practical men. 

If I have committed such a blunder my 
stupidity prevents me from seeing it. 

In my letter of July 12th, referring to 
improvements in steam fire engines, I said 
of compressed air: ‘‘ The facility with 
which it escapes unemployed is often a 
mystery.” 

This has furnished a text for two sepa- 
rate commentsin your columns. 

Inthe AMERICAN Macurnist of July 26th 
Mr. Richards quotes me as above, and ina 
very genteel way attacks my mystery clause. 
He refers to a compressed air plant that 
‘leaked away nine tenths of the air com- 
pressed. The leaks were found and 
stopped, which solved all the mystery,” 
says he. 

Such a case, it seems to me, hardly admits 
of mystery entering into it. It could scarce- 
ly be called a leak, the bottom being practi- 
cally out of the thing. 

Further on Mr. Richards says: ‘‘With air 
at 80 pounds pressure a ,,-inch hole will 
discharge as much air as it takes one horse- 
power to compress, but if there is no hole 
there need be no fear that the air will es- 
cape.” 

Icould not ask a more forcible example 
than this, to show the ‘‘facility with which 
air escapes.” Of course, there must be 
holes of some sort to admit of escape, but 
when these little openings (which often bear 
about the same relation to a; inch, as a 
‘‘tumbler bears to a store box’’) cannot be 
found, then the question as to where the 
air is getting away begins to be involved in 
mystery. 

As }, a hole is but .00307 part of a 
square inch, it is seen that 100 horse power 
will escape through less than one third of a 
square inch, so that a few hundred little 
leaks, such as so often occur around screw 
threads or about gaskets, and are quite im- 
perceptible, will in the aggregate entail 
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great loss of air. Ofcourse, I refer here to 
large and extended plants. 

It appears that other heresies have been 
injected into this subject by Mr. Hobart in 
his letter of August 2d. He says ‘“‘highly 
compressed air will freeze up cylinder, 
valves, and, perhaps, engineer too, if the air 
is not heated before being used.” 

This was too exasperating, it seems, to let 
pass unnoticed, so in your issue of August 





23d, under the head of ‘‘Compressed Air 
Superstitions,” Mr. Richards again assails 
my statement before taking up Mr. Hobart’s 
case; this time without gloves. He says: 
“There are no ‘mysterious disappearances’ 
of compressed air, ard there are no losses 
through leakage that are not as easily pre- 
ventible as steam leakages, and by the same 
means.” In the first place, I did not have 
the slightest intention of infusing supersti- 
tious notions into this subject, nor do I be- 
lieve they should be introduced. Machin- 
ists, as a rule, are not superstitious. I don’t 
belleve I ever knew one to be possessed of 
a graveyard rabbiu’s foot, nor even disposed 
to regard a rusty horseshoe as endowed with 
power to ward off evil, so that most persons, 
I think, are unwilling to be regarded as 
superstitious, considering the epithet as 
indicative of ignorance and a weak intellect. 
I have spoken of the insinuating charac- 
ter of compressed air, and will only add 
this: There are mysterious disappearances 
of compressed air, at least to those who lack 
the ability and acumen to detect its leak- 

age. 
As to whether air can escape more easily 
than steam, will say, I believe it can, es- 
» I See 


— Vig. 1 


be See 
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pecially where much surface is exposed in 
proportion to the volume that is escaping, 
for in this case the condensation of steam 
blocks the way, so to speak, and particles of 
matter, whether soluble or not, are more 
apt to be retained, and, as we say, take up 
the leak, than is the case with dry air or 
gas. Again, an air leak is much more difli- 
cult to detect than either steam or gas, for 
the obvious reason that the latter may be 
traced by its odor, and the former by the 
appearance of vapor or water. 

Of course, air as a transmitter of power 
has its advantages over steam, notably in 
long distance systems, but, on the other 
hand, as these become ramified, the chances 
for leakage increase. I was impressed by the 
remarks of Mr. Oberlin Smith on this sub- 
ject. They may be found in the AMERICAN 
Macuinist of August 16th, and read as 
follows: ‘‘Whether the enormous difficul- 
ties (in the way of keeping tight a few 
hundred thousands of concealed joints, 
etc.) inherent in any such system have been 
so Overcome as to make the system a com 
mercial success, I have not recently been 
informed.” “QuiRK ” 


UNUSUAL 


A Combination Section Liner and 


Triangle. 
Editor American Machinist : 

My attention has recently been called to a 
new section liner invented by Mr. O. F. Hill, 
of Lowell, Mass. It accomplishes the same 
object as one invented by myself, and de- 
scribed in the AMERICAN MACHINIST * 

Two objects are gained by employing this 
instrument: The lines are drawn at pre- 
cisely the same distance apart, giving the 
appearance of a plane surface over the entire 
section area which is represented, and the 


ee 


Fig. 2 rig. 3 





eye of the draftsman is relieved from the 
strain consequent upon the constant atten- 
tion tothe spacing which is required when a 
large area is covered. Mr. Hill’s section 
liner is very compact, and since it may be 
used as a 45 degree triangle, the draftsman 
is under no necessity of purchasing an extra 
tool. 

Fig. 1 is an ordinary 45 degree triangle. 
Within the open space isa piece A of the 
same thickness as the triangle, and pivotally 
united to it by the parallel links a, a and 
the screws s, 8s, s, s. DB is a cam shaped 
gauge, which is also pivotally united to the 
triangle by the screw >. This gauge over- 
laps the piece A, which carries a pin ¢. This 
pin engages in the curved groove or opening 
in B. The opening in P gradually widens 
from one end to the other, and the position 
of the gauge determines the throw of the 
instrument when it is set to regulate the 
distance between the parallel lines. Figs. 2 
and 3 illustrate extreme positions of the 
gauge. Inthe former the pin entirely fills 
up the opening, and there is no throw tothe 
instrument, while in the latter the throw is 
a maximum. 

In operating the section liner it is desirable 


Fiy. 5 
MovEMENTs, 


to place the lower edge of the triangle in 
contact with the blade of the T-square in 
order to correct any tendency it may have 
to twist out of position. In covering small 
areas, however, this is unnecessary. 

The right hand edge of the groove bears 
against the pin ec, as shown in Fig. 1, anda 
line is ruled along the long edge of the 
triangle. The piece A is then moved tothe 
left until the pin strikes against the left- 
hand edge of the groove. The triangle is 
then moved to the left until the pin bears 
against the right hand edge of the groove, 
thus regulating the space between the lines. 
The second line is ruled and the operation 
repeated. 

The perpendicular edge of the triangle 
may also be employed if required by moving 
the triangle from left to right, instead of 
from right to left, as above described. 

In moving the triangle the finger should 
be placed on the piece 4 to prevent it from 
slipping, and in moving the plece A the 
finger should be placed on the triangle for 
the same reason. The holes ¢ c, which are 


* See AMFRICAN MACHINIST, February 21 1880 
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bored into the triangle and piece A, are 
designed to receive the tips of the fingers 
which may remain in these positions whi'c 
the instrument is in use, one finger slidin, 
one piece into a new position, while t! 
other finger holds the other piece firm 
against the paper. 

It will be seen that the width of the spa 
ing may be increased indefinitely beyon 
the limits controlled by the gauge by omi 
ting one or more lines. F. R. Honey. 


Another Erasing Stencil, 
Editor American Machinist : 

In the issue of September 6th of yo 
valuable paper there isa paragraph und: 
the head ‘‘ A New Erasing Stencil.” Wis! 
ing the inventor all possible success as 
benefactor of the much abused species « 
man called draftsmen, I must, howeve: 
call your attention to the fact that Mr 
Kelsey’s erasing tool has long been antic! 
pated in the shape of little bits of mica ci 
out to suit the work in hand by a_ penkni! 
or a pair of scissors. A few such bits . 
mica can be had everywhere for the askin 
and will last a long time. <A few slits, 
*‘corner” and an angle will usually b 
found to be all that is required. The adva: 
tage of using mica is obvious. I wish to 
mention that this is no discovery of m 
own, but the rredit is due to a Mr. Pommer, 
who imparted this very important secret t 
me when we were fellow-sufferers in : 
drafting room some years ago. Whether 
he is the originator of the scheme or not, | 
cannot say. However that may be, I wis! 
to have thus expressed my eternal gratitude 
to him for my delivery from the heathen 
uncultivated habit of using pieces of writ 
ing paper for the purpose above referred t: 
May this enlighten some other brother 
that has not as yet been made acquainted 
with this achievement of our progressive 
age. D. Petri PALMEDO. 

New York. 

[Mr. Petri-Palmedo kindly inclosed one 
of the mica erasers to which his letter 
refers, and we find it very good—much 
better than those cut from cardboard, but 
not quite so good as Mr. Kelsey’s celluloid 
one, we think, aside from the fact that the 
latter is useful for other purposes.—EDp. | 

Hyperbolic Logarithms, 
Editor American Machinist : 

The question is sometimes asked, ‘‘ Why 
are Naperian Logarithms called Hyperbolic 
Logarithms ?” 

The answer to this question is found in 
the fact that the hyperbolic logarithm of a 
number is the numerical measure of an area 
which is bounded partly by an hyperbola 
To show this we will plot the hyperbola 
whose equation is vy = 1. 

Draw the axes X and Y at right angles to 
each other. From the origin o lay off any 
convenient unitO —1=—1—2=2—3 
3 — 4, etc. At the points 1, 2, 3, 4, etc 
erect perpendiculars 1a, 2), 3c, 4d, et 
The lengths of these ordinates will be foun: 
as follows : 


From the equation x y = 1; ; 


y (gs the reciprocal of x. 
Therefore, for 


“es ‘sé 


l=1@ 
4 2b 
4 = 3 ¢ 
badd 


2=8 
“ i ‘. 
Etc., etc., ete. 
Also dividing each unit into any numbe 
of equal parts—we will say four— 
For? = i.¥= ‘4 
Y ‘ 


“e “eé 


ad = q 


j 
2= Fy 
Etc., etc., etc. 

The curve h k/ abed drawn throug 
the extremities of these ordinates is on 


branch of the hyperbola. The other brancl 
e fg, may be plotted in the same manner 
Only a small part of it is shown, since it | 
not needed in the present investigation. 

The number whose logarithm is require 
is written on the Y axis. Its logarithm | 
equal to the number which represents th 
area included between the YX axis, th 
hyperbola, the ordinate erected at the given 
number, and the ordinate 1 a. 
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Thus log. 2 = the number which repre- 
sents the area a 1 2 dD. 

‘hus log. 8 = the number which repre- 
gents theareaa13c 

Thus log. 4 = the number which repre- 
seats the area a 1 4 d, etc. 

» compute the hyperbolic logarithm of a 

iber.—In order to find the area of any 
section, as for example, a 1 2 d, divide 1 — 2 
inio any even number of equal parts, and 
e:.ct ordinates at the points of division 
We thus obtain, including the first and last 
ordinates, an odd number of ordinates, and 
find the area by Simpson’s rule,* which 
roads as follows : 

idd together the first ordinate, the last 

inate, twice the sum of all the other odd 
inates and four times the sum of all the 
. ordenates ; then multiply the result by 
third the common distance of the ordinates. 


[ have divided each of the units 1 — 2, 
2 —8,8—4dinto four equal parts, which 
makes the common distance =}. The length 
of each ordinate is the reciprocal of the cor- 
responding number on the X axis, as ex 
plained above. 


For the areaa12b.7=—1.. y=1;2 


“Y= ti 2 Via ee Se +: 


a = ye 
Apply Simpson’s rule. Thus areaa12/ = 
1++2x5 +4049 55 
_1,747 

2,540 

By the same rulearea ) 23 c¢ = 0.40547 +-. 
By the same rule area ¢ 3 4d = 0.28768 +- 
Area a 12) = 0.69325 +- 


+e 


= 0.69325 te, 


log. 2. 


Area a 1 38 ¢ 0 69325 + 0 40547 
1.09872 = log. 3. 
Areaaa14d 1 09872 0.28768 


1.3864 = log. 4, etc. 

These figures agree, to three places of 
decimals, with those which are computed 
by series.| They may be calculated to a 
greater degree of accuracy by diminishing 
the common distance. 


lhe Analysis —The differential of the 
area included between the hyperbola and 
the axis of Xisyda. Therefore, the area 


is represented by ri ydaz. But from the 
1 


x 


equation zg y = 1, y = Therefore, 


fy z= J 


To measure the area a 1 2) we must inte- 
grate between the limits z 1 and @ 
2, and the constant C disappears. Thus, 


ada 
‘ 


Nap. log w + C. 


i ee. log. 2 — log. 1 (=0) = log. 2. 
wv 
: 1 
And in general .e?. log. n — 
L 


1 
log. 1 = log. n. 

That is, the Naperian logarithm of any 
number 7 is equal to the number which 
represents the area included between the 
hyperbola, the axis of X, the ordinate a 1, 
and the ordinate drawn from the point 7. 

F. R. Honey. 
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Plates of Uniform Strength—If. 
By ALBERT E, Guy. 

SECTION 4, 
An annular plate of inner radius 7 is en- 
istré or fixed at its outer circumference of 
idius #2 and supports a load / distributed 
long its inner circumference (Fig. 6). 


(80) Let us make ?} — 7 = /. 
The moment due to load 7’ is 
4 fed 
(31) w= Pisfl®, 
6 
hb =2 Tv R 
9° - > 2 
pin fit he 
6 
: $8 Pil 8 P R r 
32 h? , 
wo") rk fm ( Rp ) 


* See Haswell 


+ See Loomis’ lreatise on Algebra, Nap 
livp. Logs., 


page 304, 
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The thickness 7% along a circumference of 
‘3 pP R a. Fr 
t B i v ( R 
~~+ | R — 7 
97 
° ' t j ( R ) 
/ P ] 
J & oa : 


And for any radius 7» -+ 2, the bending 
moment is M, P 2. 


Then 4 becomes : 2 7 (7 +), 


27 (r+ayh,? 
; 


6 


radius F is 


(33) h - 


0 977 / 


(34) and Pxr=f 


7 9 3 P 2 


ey . 
fr(ir+ av) 


The corresponding thickness /, y= 


4 ; = ( r 1 rt. 


fae | a r | 
0.9 : 
‘i $ T: (, es) 
The stress 
(36) ff 


(35) 


h® R 


0.955 P v 
y* (, t y 
i (ag R 
0.955 ( Rk — a 
‘li att 
or 
A convenient support at the free end of 
the plate should be provided for applying 


the load P. 
Remark.—If in equation (35) we make 


0 955 P R— ‘) 


(37) The load P? 


eee ag 
~~ 0.955 


yr = 0, the plate will then be full, = 
r+ta 
1,and &—* = 1, 
t 
It follows that /, y h 0 977 


/ z in other words, the thickness is uni 








} hh 
Ie 
/ 
(7 
b 
\ ee 
oO i 
« 
» . 
YY | 
HYPERBOLIC LOGARITHMS. 
form throughout the plate, as we have 


found in paragraph 1, equation (2). 
SECTION 5 


An annular plate of inner radius 7 is en- 


Fig. 6 


castré or fixed at its outer circumference 
of radius 7?, and supports a load p per unit 
of area (Fig. 7). 


R —r=l, 
The area of the plate is 
(38) t (r+)? — rr, 


which multiplied by p gives the total press 
ure acting upon the plate. 
If this total pressure was exerted along a 
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circumference of radius (7 +- x) producing 
a& moment 
(389) M=(7¥(r+/%—-7 r*).p.(d—2) 
equivalent to that produced by the uni- 
formly distributed load p at the circumfer- 
ence 27 /?, this radius would be found in 
the following manner: 
Let z be a fraction x of J, 
then x 
The area of plate limited by circumfer- 
ences 2 = (” + 2) and2 ~7 must be half 
that of the total plate. 


= 7s; 


2 


12 — arp? 


ae , 
(40) Hence voile ; «xr 
T(nl +r)? T(r +) 
(7? +2771 I. (*) —. 79 + 27? 2 n* /3 
L4nit 7 -f- Q yp? 
? / }- l 2 n= ¢ { wu? 
Qr+1 ,; 
27 ee 4n) 
2/1 20 
r 27 l r* 
) 
(41) and x l { _ ; 


(42) hence t= / 


et A ol /2r-+l — 
( Y V 27 q? 


Making ? = 1, the vaiue of n is given in 
the following table for different values of 
rand /: 

es oa feet (ee 

r=0.1 102 03 (0.4 OD 0.4 (0.3 |0.2 |0.1 

£=0. 0.8 0.7 |06 0.5 0.6 0.7 j0.8 |09 

n 0.68 0,65 0.626 0.6026 0.581 0.56 0.545 0.525 0 51 

Remark.—When r 0, the plate is full 
and 

/]2 / [2 
heb. te, 

(See & 2, equation (12) ) 

x will thus be easily determined. How- 
ever, if 2 is small compared to 7, or if a 
rough approximation is desired, then x 


0.7071 R 


might be made : This may be the case 
when calculating the dimen- 
sions of the internal flanges 
of pipes, cylinders or large 
tanks. This value of 2 would 
_ give a greater bending mo- 
' ment than by using equa- 

tion (39), and would in- 

crease a little the factor of 
safety of the material. 


We now have for the bending moment : 


(43) M=(r7(r+l?—x7?7?) p. (l—2) 
, 2x R i? 
os a 
6 
(44) 38(2rd- “p r') ye 
rR 


and along circumference 2 7 7? = 27 (/ 4-1), 


the thickness / 


yrs + 2) Vr) 
if te 


pil+2ra n) 


J R 


(45) 


1 732 7 { 


From similar considerations as above, the 
thickness /, y along any circumference 
27 {7+ /,) would be expressed : 


pil, +2rc n 
fr+-e e) 





(16) y= 41 7820,4 


. As flanges are generally made of uniform 
thickness, this value (46) may be disregarded 
and that of equation (45) adopted instead, to 
determine the thickness of metal required 
to sustain a given load; but it may happen 
that in order to minimize the leakage 
between two assembled flanges, these will 
have to be made heavier, so as to increase 
their rigidity. Nevertheless, the above 
formula will be useful to find the minimum 
thickness. 





7 


8p l?(1-+2r) (1—n) 

he R i 

The load p tha ke ‘ 

3/7? (1+ 27r) (1—n”) 

We may remark that if 7 = 0, equation 
(45) becomes 


(47) The stress f 


(48) 


ipl 


h= + LUBY — 7, (1 — 0.7071) ; 
but 7 R, 


P se 9 2999 


/ 
0.938 R / D, 
J 


(See paragraph 2, equation (17). ) 


hence /) 1 732 R { 
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Going over the river from New York, 
and continuing the journey to Newark, one 
passes over immense ‘‘meadows” going to 
utter waste. Thousands of acres of land lie 
there from which no one {is receiving any- 
thing in the way of a benefit. This meadow 
land is, so to speak, in the midst of a popula- 
tion of hundreds of thousands. The char- 
acter of everything pertaining to it is such 
as to dampen the enthusiasm of every one 
approaching New York from the West; 
such as to make his bones ache with pre- 
monitory malaria, and to give him visions 
of fever in all its distinctive forms and con- 
ditions. This is introductory to saving that 
a Newark gentleman, Mr. H. F. vc borne, 
has evolved a plan whereby a great park 
for the people may be made with these 
meadows—usually known as the Newark 
meadows—as a basis. His plan is no less 
than pumping mud from the bay and rivers 
onto a portion of the meadow until a level 
above tide water is reached, then to convert 
the reclaimed part into a beautiful park. 
Mr. Osborne cites the converting of the 
World’s Fair Grounds from a marsh into a 
beautiful park for the purposes of the Fair, 
and also the plan now under way of the real- 
ization of a park at Cambridge, Mass., by 
pumping mud from the Charles River. 
There isn’t anything in the least chimerical 
about the plan evolved by Mr. Osborne. It 
is just as practicable as the putting to- 
gether of two and two. It is a compara- 
tively cheap way to create a park of any 
desired extent, and we have no hesitancy in 
saying that it ought to find favor at once. 
It would cover the double purpose of cre- 
ating a healthful place of resort for the 
common people, and removing a constant 
menace to health. The land is absolutely 
worthless, and, if necessary, should be con- 
demned for the purpose named. 
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When George Westinghouse, Jr., had in- 
vented his air brake he took it to Commo- 
dore Vanderbilt in the hope of getting him 
sufficiently interested in it to adopt it on the 
New York Central Road. The old Com- 
modore went right on with his correspond- 
ence while Westinghouse explained how 
by an air pressure of 30 pounds to the 
square foot the brake was applied by the 
engineer, and when he finished he waited 
patiently for the verdict. The old Com- 
modore raised his head long enough to jerk 
out: ‘What's that you say about air?” 

Westiaghouse told him. 

Looking him steadily in the face, the old 
man replied in freezing tones: ‘‘ That will 
do; I have no time to waste with a d——d 
fool.” 

Then Westinghouse went to President 
Tom Scott, of the Pennsylvania Railroad, 
and so impressed him that the road adopted 
the brake. Other roads followed suit and 
the inventorsoonachieved fame and fortune. 
When that time had arrived he one day 
received a letter from Commodore Vander- 
bilt, asking him to call at the Central's 
office. Mr. Westinghouse’s reply was terse 
and to the point. He simply wrote: 


‘‘T have no time to waste with a d——d 
tool.”— Electrical Revie. 
_ —>e —— 


The Engineer of September 14th illustrates 
a universal milling machine made by Lud- 
wig Loewe & Co., of Berlin, which is a close 
though not an exact copy of the latest im- 
proved machines of that class shown by the 
Brown & Sharpe Mfg. Co., at Chicago last 
year. 
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Nominal Horse power. 





In another part of this issue W. H. Wake- 
man calls attention again to the fact that 
the commonly employed standards for com- 
puting power of steam engines and boilers 
are in somewhat the same condition as is the 
question of wire and sheet metal gauges. 
That is to say, when a ‘‘fifty-horse engine” 
is referred to and we know nothing else 
concerning it, we are almost as much in the 
dark as we are when “number 7 wire” is 
mentioned, and nothing is said about the 
particular gauge referred to. 

Especially in these days of widely vary- 
ing practice as to piston speed and steam 
pressure the term ‘‘100 horse. power engine” 
means widely different things when used 
by different builders, and means pretty near- 
ly nothing at all in many instances in which 
it is used. 

If we confine ourselves to the considera- 
tion of engines built by one builder we can 
be reasonably (though not absolutely) cer- 
tain that his ‘‘100 horse-power engine” 
will develop twice as much power as his 
‘50 horse- power engine,” and half as much 
as his ‘‘200 horse engine” at the same pis- 
ton speed and initial pressure, but our 
definite knowledge of what the terms mean 
may be said to be inversely proportional to 
the number of builders whose engines are 
considered, and in connection with boilers 
the term horse-power is still less definite 
and enlightening. 

Some years ago Professor Sweet proposed 
in our columns a remedy for this confusion 
so far as engines are concerned. He pro- 
posed that builders should specify the 
horse power developed by the engine at ifs 
designed rate of speed per pound mean effect- 
In other words, instead 
of astatement of possible or attainable gross 
horse-power of engines, what has sometimes 
been called their ‘‘horse power constants” 
would be given. This would mean some- 
thing—to an engineer at least—something 
upon which comparisons could be based, 
and an intelligent conclusion arrived at. We 
are not aware that any engine builder has 
adopted this plan of rating engines, not 
even Professor Sweet himself, but that it 
would have its advantages seems very plain. 

In the case of a boiler the matter is 
not quite so simple, probably beoause 
the power which can be developed from 
it depends upon so many conditions—all 
those conditions which apply to the en- 
gine besides some of its own, and to tell 
the average boiler buyer that a given boiler 
will evaporate so many pounds of water 
from and at 212° F., is to tell him nothing 
that he has or can acquire the least compre- 
hension of—much less of its bearing upon 
what he wants to know, 7. ¢., how much 
coal will be required to run the plant. 


ive steam pressure. 


Whether or not any plan can be formulated . 


by which the average man who pays for 
steam plants can be made to understand all 
these things, is a problem, and it is also 
questionable whether there is any particular 
use in trying. An effort should be made to 
use such definite terms and expressions as 
will enable engineers to know what is meant, 
and others can employ the engineers when 
in need of information respecting particular 
plants or sets of conditions. 

<> 
Some Older Practice in Marine Engines. 








Probably most mechanics will be sur- 
prised to learn that chains have ever been 
used as a means of transmitting power to 
the propeller shaft of an Ocean steamship, 
but it seems that this was done in the case 
of the ‘‘Great Britain,” which was the 
first Atlantic screw steamer in regular ser- 
vice, which she began in 1845. This 
steamer had, according to Zhe /ngineer, of 
London, a pair of direct acting engines 
with 88inch cylinders, 6 foot stroke, and 
running 18 revolutions per minute. The 
screw ran three times as fast, and motion 
was transmitted from the engine shaft to 
propeller shaft by means of four chains 
passing over drums 18 feet and 6 feet diam- 
eter. The teeth or sprockets in the large 
drum were made of teak, and those in the 
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smaller one of liguum vite. It is said that 
this arrangement worked well, and that 
only one link of the entire number em- 
ployed ever showed the effects of undue 
stress. The ‘Great Britain” was 322 feet 
long over all and had a displacement at 
a load draught of 18 feet, of 3,618 tons. She 
carried six masts and had a speed of about 
nine knots per hour: 

The difference between such a vessel and 
the ‘‘Lucania,” for instance, is certainly 
very great, and if the power required to 
drive the ‘‘ Lucania” at her regular rate 
were furnished by engines with 216 feet 
of piston speed per minute, working at 
an initial pressure of about 15 pounds per 
square inch, and then with a transmission 
such as this, it is more than likely that 
the boilers; engines, chains, drums, etc., 
with the coal required, would constitute 
very nearly, if not quite, a full cargo. 

A drawing shown on ‘‘the brick ship” at 
Chicago was a vivid illustration of the ad- 
vance made in the last 50 years in marine 
engine construction. On the same sheet 
and to the same scale were drawn two ma- 
rine engines, one a slow-running beam en- 
gine for low pressures, the other a high 
speed direct acting triple cylinder engine 
designed for high pressure. Each engine 
was calculated to develop the same power, 
and we venture to say that many people 
who looked at this drawing entirely over- 
looked the modern engine or considered it 
merely a small auxiliary to the older one, 
its appearance upon the drawing was so 
insignificant. 

——_+q@>e—___——__ 








By direction of the Secretary of the Navy 
a change has been made in the management 
of the naval observatory at Washington, by 
which the astronomers who do the work 
will, in the future, be somewhat less 
hampered by navy red tape, and will be 
relieved of a great deal of annoyance to 
which they have been subjected in the past. 

The scientists connected with the observa- 
tory sought to obtain legislation by Congress 
giving them control, but as nothing was 
done by Congress, Prof. Simon Newcomb 
made complaint of the administration of 
Captain McNair, whose defense was that 
Professor Newcomb had violated naval 
regulations by not making his complaints 
through the regular official channels. In 
many cases such a defense would have been 
sufficient, probably, but in this case, for 
some mysterious reason, it was not con- 
sidered, while Professor Newcomb’s com- 
plaints were considered on their merits. 
Possibly, this may be a useful precedent for 
engineer officers, and may some time enable 
them to get consideration of their grievances 
on the merits of the case. 

——————e 


It will be remembered that during the 
visit of the American Society of Mechan- 
ical Engineers to Montreal last June, the 
then recent declaration by Senator Frye 
that ‘‘ Canadians hate Americans,” attracted 
considerable attention and adverse criticism 
by the Canadian hosts of the society. 
Another proof that Senator Frye’s declara- 
tion was not correct, is found in the recent 
generous action of Sir Donald Smith, who, 
it will be remembered, took a prominent 
part in the entertainment of the society. 
He has just given to the sufferers by fire in 
Wisconsin the sum of $5,000, indicating 
that his generosity and humanity does not 
stop at political boundaries. . 





<> 


Prof. H. C. Solberg, professor of me- 
chanical engineering at the South Dakota 
Agricultural and Mechanical College, Brook- 
ings, South Dakota, writes us that at that 
school they are preparing to make some 
special effort in the matter of giving in- 
struction in the management of agricultural 
and other engines, with a view to diminish- 
ing the fatalities resulting from their man- 
agement by inexperienced and ignorant 
persons. What degree of success will be 
attained in this line it is, of course, difficult 
to say, but at least every one will join us 
in hoping that it will be entirely success. 
ful, since no other plan of accomplishing 
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the desired result seems to be fi 


coming. 
ee 





The recent case of instant death resulting 
from a young man’s grasping an iron hind 
rail in front of a dwelling house in New 
York seems to point to a possible seri ug 
objection to the use of metal for such 5b. 
jects as are intended to be handled or 
grasped by the public. If the use of e)-c. 
tricity continues to multiply, as it bids fiir 
to do, it will be unsafe, within a city. to 
touch any piece of metal. Hand rails es: e. 
cially are made to be grasped, and if it 
proves that powerful currents of electric ‘y 
cannot certainly be kept out of them, t! 
will have to be made of a non-conduct 
material. 
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Literary Notes. 





MECHANICAL DRAWING, PROJECTION DRA 
ING, ISOMETRIC AND OBLIQUE DRAWIN: 
WORKING DRAWINGS. A condensed text 
class-room use. By Walter K. Palmer, M. 
(Ohio State University). Department of Dr 
ing, Miller Manual Labor School, Crozet, Va 
This little book is meant to be simply : 

‘*teacher’s help.” It embodies a progressi 

course of instruction, beginning with tle 

essential principles of elementary projecti:. 
drawing, and passing on as rapidly as 
consistent with thoroughness, through iso: 
etric and oblique drawing to the making 
working drawings. The aim is to assi 
the student in developing for himself the 
essential fundamental principles, in a natur 
and progressive order, starting with the 
most elementary ideas, and working along 
by easy steps from one fact to another, 
until the whole subject is unfolded. 

For class-room use, this book will un 
doubtedly be a very valuable one, and wil! 
prove to be highly satisfactory to teache: 
and student. The latter is not relieved 
from personal effort to master the subject 
as the book is not meant to be a complete 
work in itself, but with the plates an 
working drawings which the student will! 
have to make for himself, he will not only 
embody the results of his own study and 
his instructor’s experience, but will have a 
valuable and complete reference work for 
future use. 

The book is published by Chas B. Palmer, 
76 Clinton Building, Columbus, O. Price 
80 cents. 
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Machinery is the name of a new monthly 
that comes to us from 411-413 Pearl street, 
New York. It is edited by Fred. H. Colvin. 
The initial number contains 14 pages of 
reading matter, and is illustrated with 
several photo engravings. 
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oSMNSWERS. 


Que stions of general interest re lating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat 
sheet. 





(454) If H. B. will give his name and 
address his question will be answered, other- 
wise not. 


(455) O. P., ——, asks: What is the 
width of the top and bottom of the.U. 8. 
standard thread? A.—The width of top 
and bottom of thread is 4 of the pitch 
of the thread. 


(456) A. M. L., New York, writes: 
Please give me a rule for determining the 
proportions of the hubs of pulleys for trans- 
mitting power. A.—The rule generally 
adopted is to make the diameter of the hub 
twice the diameter of the shaft, or nearly so, 
to which the pulley is keyed. The length 
of the hub is twice the diameter of the shaft 
plus the thickness of the arms at the center. 
The hub and arms should be central with 
the face. 


(457) W. E. 8., Bayonne City, N. J., 
writes: Kindly inform me what size boat 
a three horse-power engine, with boiler 
pressure of about 60 pounds, will run it to 
the best advantage. Also give size of pro- 
peller, and about what speed might be ex 
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pected. A.—The engine will drive a boat 
about 25 feet long 5 feet wide, and 24 feet 
dees; propeller 18 inches diameter, 30 inch- 
es pitch. The speed will depend on the 
lines of the boat; with fair lines a speed of 
gt. 10 miles per hour’can be expected. 


8) I. L., Dayton, O., writes: Kindly 
answer the following: 1. A course of home 
stu iy to fit one for mechanical engineering; 
or, | this has been answered, please refer 
me to the issue. A.—See the article on 
“What to Study and How to Study.” in our 
isso of February 19, 1891. 2: A good book 
on vulve gearing. A.—‘'Slide Valve Gears,” 
py ©. A. Halsey; and ‘‘ Slide Valve Gears,” 
py . H. Peabody, are good books. 8. A 
practical book on ice machines. A.—We 
do not know of a book treating on this 
sul ‘ect which is wholly practical in char- 
act-r. The principles involved in refrig- 
era ing machines are explained in ‘*Thermo- 
dyramics, Heat Motors, and Refrigerating 
Ma:hines,” by De Volson Wood. 


59) J. M., San Francisco, Cal., writes: 
I would like to have the names of the most 
practical books treating on the theory, con- 
struction, and management of dynamos and 
motors; also of electric railways, their con 
striction, maintenance and equipment. A. 
—'' Practical Management of Dynamos and 
Motors,” by F. B Crocker and S §8. 
Wheeler, and ‘‘ Street Railways, their Con- 
struction, Operation and Management,” by 
C. 3. Fairchild, are good books. There are 
many other good books treating on the same 
subjects to choose from; we would, there- 
fore, advise you to look them over in your 
public library, which may enable you to 
make a selection more satisfactory to you 
than we can recommend. 


(460) A. B. C., Norristown, Pa., writes: 
Kindly answer a ‘‘ young man who wants 
to know ” whether his idea of the action of 
a compound engine {s correct. viz.: That the 
steam enters the first cylinder and acts by 
impact and then by expansion ; the steam 
then passes to the second cylinder and acts 
there by expansion alone, and the same to a 
third cylinder, if triple-expansion, the 
same Charge of steam acting three times, 
and all the pistons are connected to a com- 
mon crosshead. A.—Your idea of. the 
action of steam is correct, but the pistons of 
a compound engine are not alwaysconnected 
to a common crosshead ; frequently each 
piston is connected to a crosshead of its own, 
and in triple expansion engines the general 
practice is to connect each piston to a sepa- 
rate crosshead. 


461) J. B., New Glasgow, N.S , writes: 
Kindly let me know the name and address 
of a school in New York or Brooklyn in 
which men are prepared for marine engi- 
neers, and for machinists in the U. 8. Navy. 
A.—We do not know of any such schools. 
Engineers in the mercantile service are 
graduates out of first class marine engine 
shops; in other words, they are first class 
mechanics thoroughly familiar with all parts 
of marine engines of different types, and 
who also possess a good public-school edu- 
cation. Engineers in the U. S. Navy are 
all taken from the U. 8. Naval Academy, 
and to get into this school you will have to 
pass a competitive examination, and have 
good references. Machinists in the navy 
must be good mechanics, and the more they 
know of the construction of marine engines 
the better. We know of no better schools 
than marine shops. In regard to your other 
question we cannot recommend any par- 
ticular technical journal in preference to 
others, 


162) J. 8. H., New York, writes: Will 
you kindly print in your paper arule for 
determining the necessary size of pulleys 
from the stress or pullon the belt? For in- 
stance, I have a 4-inch belt on driving pulley, 
6 inches diameter, iron, and driven pulley 
22 inches diameter, wood, with pull on belt 
of 300 pounds; are not these diameters too 
small? A.—There is no determination of 
pulley diameter based upon pull of belt. 
Generally speaking. it is more in accordance 
with custom to increase pulley diameters 
with increase in belt width. The diameter 
of shaft should be taken into consideration, 
and the distance between bearings. Gener- 
ally speaking, your pulleys are too small. 
Sull, belts are frequently run in this way. 
li means loss of power and a tendency to 
heating journals. But it is sometimes 
necessary to sacrifice these. As, for ex 
ample, there is sometimes a limigsto the size 
of pulley that can be used, or @¥en to the 
aivisable belt speed. If there is nothing 
tu hinder it would be advisable that you 
increase the diameters of pulleys. 


463) X. Y., ——, asks: What substances 

: used for holding the particles of coal 
together in making coal bricks? A.—Until 
rcently pitch was considered as best adapt- 
e| for this purpose, but this binding ma- 
terial ig not free from serious objections, it 
produces too much smoke and smut, and 
these form a deposit in boiler tubes and re 
duce the steam production, it also gives 
trouble with the grate bars. An immense 
nimber of cementative substances have 
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been experimented with, and many of them 
patented. The Coal Brick Syndicate, Eng- 
land, has recently commenced the manu- 
facture of pitchless block fuel which is said 
to be extremely successful, but the nature 
of the binding material has not yet been 
made public. It may, however, be said 
that the composition is quite inexpensive, 
forms only 4 per cent. of the manufactured 
fuel, and that its character is quite harm- 
less, being free from the objectionable feat- 
ures of pitch. Its operation depends upon 
what may be described as a diffused ce- 
mentation by which every particle of coal 
receives its film of cementative matter. It is 
claimed that these blocks burn more per- 
fectly than the original coal of which the 
blocks are composed, and almost, if not 
quite, without smoke. 


(464) W. W., Buda, Ill., asks: How can 
I find the size of pulleys to use on engine 
shaft and governor shaft to give a certain 
number of revolutions per minute to an 
engine? I have steam pressure, area of 
piping, governor valve, etc. The governor 
is of the fly ball pattern. A.—You will 
find the number of revolutions per minute 
at which the governor should run stamped 
upon it. Now, the number of revolutions 
per minute of the governor multiplied by 
the diameter of its pulley must be equal to 
the number of revolutions per minute of 
the shaft by the diameter of the pulley 
which drives the governor. In symbols, 
let D = diameter of the pulley on the shaft, 
R= number of revolutions of shaft, d = 
diameter of pulley on governor, and 7 = 
revolutions of the governor, then 

DO Kh= dad x 7. 

If, for example, the governor is to make 
150 revolutions per minute, and the diam- 
eter of its pulley is 12 inches, and the en- 
gine is to make 200 revolutions per minute, 
then, substituting these values for the sym- 
bols in the above formula, we have 


D>. 200 = 12° < 150: 
from which we get 
12 x 150 
200 


for the diameter of the pulley on the en- 
gine shaft. 


(465) A. O., ——, Canada, writes: Kindly 
give directions for measuring a boiler be- 
fore applying the cold water test. The 
boiler is of the return flue type, 60 horse- 
power. A.—Measure the outer diameter 
of each course both vertically and horizon- 
tally. The exact spots where the measure- 
ments are taken, are best indicated with 
accuracy by making them with a center 
punch, and the dimensions at each place 
should be written on the plate or otherwise 
carefully noted for checking when the press- 
ure is on. Sometimes, however, the trouble 
some plan is used of making a separate rod 
gauge for each measurement. Measure the 
inner diameters of furnaces in a similar 
manner, and note the dimensions carefully. 
Also measure the outer length of the boiler 
from various points on the head. In regard 
to the measurements of boilers R. Wilson, in 
his ‘‘ Treatise on Steam bBboilers.” says: 
‘It is very troublesome and difficult to 
measure and re measure the circumference 
of a large boiler shell with any degree of 
accuracy by steel tape lines or other means. 
The amount of permanent set in cylin- 
drical shells is usually so slight when the 
boiler is not injured by the test, as to be 
scarcely perceptible with the rough means 
employed to measure it. Most attempts to 
carrying out the system of gauging the 
circumference have in consequence proved 
unsatisfactory, and have been abandoned 
after a short trial. The effect of the 
pressure on flat surfaces, stayed or un- 
stayed, however, admits of accurate meas- 
urements with simple appliances and with 
little trouble. After the test pressure has 
been maintained some time, the measure- 
ments previously obtained should bechecked, 
and any extension, distortion, bulging, etc., 
carefully noted. Then, again, when the 
pressure is relaxed, which may be done 
suddenly, it should be ascertained whether 
any changes of shape that may have been 
found are permanent or not. If there be 
any permanent enlargement or distortion, 
even of the slightest degree, it should be 
satisfactorily examined to decide whether it 
is due to the elastic limit of the material 
having been exceeded, or to mal-construc- 
tion. There are cases, as for instance, with 
flat surfaces, where a permanent set might 
take place, and which would be quite safe 
at the ordinary working pressure. This is 
especially the case with stayed surfaces, for 
it seldom happens that each stay in a series 
takes the due proportion of load until the 
stays have been stretched or the plates dis- 
torted by pressure. But cases of perma- 
nent flue distortion or flattening must 
always be treated with the greatest caution, 
since the change of shape is liable to be- 
come aggravated on a subsequent applica- 
tion of the same or even less pressure In all 
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cases where a permanent set is discovered, 
the test should be repeated again and again, 
if necessary, to ascertain if it becomes in 
creased,” 
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(466) M. E. P., Wilmington, Del., writes : 
Please give me a rule for determining the 
diameters of cylinders for a triple expan- 
sion engine which is to develop 3800 indi 
cated horse-power ata piston speed of 600 
feet per minute. The initial gauge pressure 
is 150 pounds, and the terminal gauge 
pressure 15 pounds. A.—In computing 
the horse power of any multiple stage 
engine, or for computing the size of cylin- 
ders, it is customary to assume that the 
work of all the cylinders is done in low- 
pressure cylinder, or, that the total expan 
sion occurs in the cylinder, or cylinders that 


-exhaust into the condenser; and it is also 


assumed that the expansion curve is a 
rectangular hyperbola. The first step in 
solving the problem as given by you is to 
calculate the equivalent mean pressure that 
would be required if the work of all the 
three cylinders were done in the low- 
pressure cylinder. It should also be re 
membered that in the solutions of problems 
of this kind we deal with absolute press 
ures only, which are equal to the gauge 
pressure plus 15 pounds. Hence the abso- 
lute initial pressure will, in this case, be 
150 + 15 = 165 pounds, and the absolute 


terminal pressure will be 15-+ 15 = 80 
pounds. The total number of expansions 
will be 16° — 5 5. Now to find the equiva. 


lent mean pressure we have the following 
rule: Find the hyperbolic logarithm of the 
number of expansions (5 5 in this case), add 
1, and divide the result by the number of 
expansions, and multiply the quotient by 
the absolute initial pressure The hyper- 
bolic logarithm of 5 5 (which can be readily 
found in the tables of these logarithms given 
in engineers’ pocket books) is 1705 adding 
one to this number we have 2705, and 
dividing this sum by the number of expan- 


9 PDK 
sions, we have, ~ 705 .491, and multi- 


v0 
plying this by the absolute initial pressure, 
we get for equivalent mean pressure 165 x 
.491 = 81.015 pounds. Here we have not 
taken into consideration such disturbing 
elements as clearance, compression, radia- 
tion, friction of ports and passages, re- 
ceiver ‘‘ drop,” initial condensation, and 
subsequent re evaporation, etc ; some al- 
lowance must be made for these in some 
way; but the calculations for their values 
being laborious, and involving so many 
assumptions as to be of doubtful accuracy 
when finished, it is best to allow for them 
at once by multiplying by a single factor 
the value of which is derived from experi 
ence. For a condensing engine of this 
type we should use .63 for the factor 
above referred to. This will give us an 
equivalent mean effective pressure of 81.015 
x .638 = 51 pounds fraction neglected. 
From this and the data given in your ques 
tion we can find the area of the low- 
pressure cylinder by the common rule em- 
ployed for finding the indicated horse- 
power of a simple engine, namely, 
/ > y 
H a A x I x S (1) 
383,000 
in which /J = indicated horse-power, A = 
area of the cylinder in square inches, 1’ = 
mean effective steam pressure in pounds per 
square inch, and S = speed of piston in 
feet per minute. From formula (1) we 
deduce the following: 
HT X 33,000 
Px 8 
in which the letters denote the same quanti- 
ties as before. Substituting for the letters 
in formula (2) their values, we have 
3800 X 33 000 
51 x 600 
for the area of the low-pressure cylinder. 
For the given initial steam pressure divide 
the area of the low pressure cylinder by, 6 6 
the result will be the area of the high 
323.5 


A (2) 


= A = 823.5 square inches 


pressure cylinder; this gives us 


49 square inches. To find the area of the 
intermediate cylinder, multiply the area of 
the high pressure cylinder by 2.33; from 
this we have 49 x 2.33 114.17 square 
inches for the area of the intermediate cyl- 
inder. The nearest corresponding diam- 
eters are: 8, 124 and 20% inches, which are 
the required diameters of the cylinders. 
Making the stroke about .66 times the diam- 
eter of the low-pressure cylinder, which 
is a proportion often adopted in marine 
engine practice, we have 13 inches for 
the piston stroke. This will give us 4 rota- 
tive speed of 280 revolutions per minute. 
2. What should be the terminal pressure to 
give the best results for a condensing en 
gine of the above type? A. -We should 
expand the steam down toa terminal press 
ure of 6 pounds absolute. This terminal 
pressure will change the size of the cyl 
inders as computed above. With 6 pounds 
absolute terminal pressure, the number of 


expansions will be - = 275; the hyper- 
bolic logarithm of this number is3 31, hence 
the equivalent mean pressure will be, 
1 + 8.81 < 165 = 25.8 pounds, 
27.5 
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and the equivalent mean effective pressure 

will be 25.8 x .63 = 166 pounds. The 

area of the low pressure cylinder will be, 
according to formula (2), 

800 x« 33.000 

16 6 x 600 

That of the high-pressure cylinder will be, 

993 9 

6.6 

and the area of the intermediate cylinder 

will be, 

150 5 x 2.33 = 350.66 square inches. 
Finding the corresponding diameters, we 
have for the diameters of the cylinders 13%, 
214 and 385ginches Making the stroke equal 
to about .66 times the diameter of the low- 
pressure cylinder. we have 23 inches for the 
stroke which will give for a piston speed 
600 feet per minute, a rotative speed of 
156 5 revolutions per minute. 


= 993.9 square inches. 


- 150 5 square inches, 
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fransient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
tine. Copy should be sent to reach us not later than 


Saturday morning Jor the ensuing week's issue. 








Gears, Lex’n, Phila., Cleve’d. See page 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
* National”? Lathe Chneks. Best made, page 15. 
Pattern and Brand Letters. A variety of sizes 

and styles. Heber Wells, 157 William St., N.Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y 


Get the Best: Skinner patent lathe, drill and 
planer chucks, face-plate jaws. See page 15. 


Match machines for sale, splint cutters, coilers & 
unloaders. I. L. Hawkins, bld’r, Waterbury, Conn, 

We make a perfect loose pulley oiler. Kridler 
Mfg. Co., Grand Rapids, Mich 


American packing rings are in touch with the 
eylinder. New cireular about rings and pistons, 10 
cents. J. H. Dunbar, Youngstown, O. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions, R. M. Clough, Tolland, Gonn. 


‘““Pumping Machinery.”” New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W.M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. 


Model Locomotives Complete sets eastings 
N. Y. Central Standard up to date. Rough or fin- 
ished. G. H. Olney, 163 Herkimer St., B’klyn., N.Y. 


Wanted—Mechanical, elec., civil engs , drafts- 
men; tech. work; no conflict with regular duties; 
no canvassing. Edwin Guthrie, Washington, D. C, 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; Machinery name plates in brass 
and aluminum, 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles, the **Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c¢c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHUINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam eugines and current 
practice in testing engines and boilers, Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street, New York, 


* Modern Locomotive Construction.””. By J. G. A. 
Meyer. In this book the design and construction 
ot all details of the locomotive and tender are con 
sidered from a practical standpoint It contains 
illustrations of details made trom working draw- 


ings, accompanied vy plain directions for design 
ing, and rules and tables forconustruction, Adapted 
to office and shop use Price, $10. Published by 
John Wiley & Sons, 53 East LVenth street, New 


York 
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Rustless Coatings for Tron and Steel, 





By M. P. Woop, New York City. 


TINNING AND ENAMELING METALS, LAC- 
QUERING, AND OTHER PRESERVATIVE 
METHODS, 


The red houses and barns that are so 
familiar a feature in New England scenery, 
have been standing from fifty to over one 
hundred years exposed to an atmosphere 
and climate charged with all the conditions 
that cause rapid decay. These buildings, 
when erected, received in general, two coats 
of red oxide of lead and pure boiled linseed 
oil paint, that has so thoroughly protected 
them, that where the paint has in many 
cases been completely cut away by the 
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sand blast of the Cape Cod storms, the 
wood sheeting is in good condition, and the 
nail heads are as perfect as when first 
driven. But the paint was honest, no red 
or brown oxide of iron with a liberal addi- 
tion of barytes, whiting, pipe clay, ochre, 
and other ‘‘ almost as good as lead” com- 
mixed with sour sig and oil so 
fishy that one could almost detect the fish 
scales on the painter’s brush, entered into 
this work. 

The Puritans knew nothing about rail- 
ways, steam engines, telegraphy, tele- 
phones, the wiles of electricity, or of the 
Hawaiian question, and even escaped ac- 
quaintance with the A. S. M. E.; but they 
could paint their sheep sheds so thoroughly, 
that the generations succeeding them have 
had but little to doin the form of renewals 
and repairs. 

The Hngineering Journal (Forney’s), Vol. 
LXV., No.4, page 163, April, 1891, hasa long 
and instructive article on ‘‘ The Preserva- 
tion of Iron and Steel Structural Work,” 
by Woodruf Jones, A. M., that embodies so 
much useful information upon the subject 
of paint and its application to metallic sur- 
faces, that I quote it almost entire in order 
to bring the best protective methods of the 
day down to a point for comparison : 

“The requisites of a good paint for the 
preservation of iron and steel are, that it 
shall adhere firmly to the surface and not 
chip or peel off; it must not corrode the 
iron, else the remedy may only aggravate 
the disease. It must form a surface hard 
enough to resist frictional influences, yet 
elastic enough to conform to the expansion 
and contraction of the metal by heat and 
cold. It must be impervious to, and un- 
affected by moisture, atmospheric, and 
other influences to which the structure may 
be exposed. The paints that have been 
used for this purpose are principally asphalt 
and coal tar paints, consisting of mineral 
and artificial asphalt or coal tar, either 
applied alone or combined with each 
other, and more or less, with metallic bases, 
and fron oxide paints and lead oxide paints, 
especially red lead, in all of which the 
pigment is held to the surface of the metal 
by combination with linseed oil. The choice 
of paints must lie, so far as our present 
practical experience goes, between these 
three classes, zinc oxide being found to 
be entirely unsuitable on account of its 
propensity to peel off. 

‘*What, then, is found to be the experi- 
ence in actual use with these? Asphalt and 
coal tar paints run when exposed to the sun 
and other sources of heat, which is a serious 
matter with vertical surfaces, and after a 
time become extremely brittle and scale off 
entirely, leaving the under surface exposed 
unless the paint is constantly renewed. In 
the meantime the exposed iron and steel 
are being corroded by rust. 

‘Iron oxide paints, including ‘ metallic 
brown,’ are paints made from iron ore, or 
by some chemical process with an iron base. 
These are invariably iron in a greater or less 
degree of oxidation, or, in other words, 
rusted iron. Now, it is well known that 
one of the most active promoters of rust or 
decay in fron is the rust itself. Under the 
combined influences of the moisture and 
carbonic acid of the atmosphere, iron oxide, 
or iron rust, becomes a carrier of oxygen 
from the air to the metal, rust begetting 
rust ; it is therefore evident that this mate- 
rial alone has no preserving effect on iron; 
in fact, it promotes its decay. 

‘* How is it when combined with linseed 
ollin the form of paint? In the economy 
of nature fron oxide is a great disinfectant. 
When in contact with organic matter and 
moisture, even at a low temperature, under 
favorable conditions, it readily gives up 
oxygen, destroying, more or less, the organic 
matter, and being reduced itself to a lower 
oxide. 

‘*When thus reduced, with equal readi- 
ness it absorbs oxygen from the atmosphere 
and again passes it on, thereby promoting 
and eventually ensuring the destruction or 
transformation of the organic matter with 
which it may be in contact either in the soil 
or elsewhere. The same process appears to 
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take place when combined with linseed oil 
in the form of paint and éxposed to atmos 
pheric influences, the oil being the organic 
matter. 

‘‘If linseed ofl in drying formed an air 
and water proof film, it might be urged 
that the oxide of iron would be entirely 
protected from the direct influences of 
oxygen of the air and moisture ; such, how- 
ever, is not the case. The most eminent 
authorities have recently shown that the 
dried film of linseed oil, unless uaited with 
a pigment that combines chemically and 
forms a water-proof coating with it, actually 
absorbs water very much as a sponge. 
Where water will go, air will also go, and 
we thus have in direct contact with the 
iron oxide of the paint, which does not com- 
bine chemically with oil, those elements— 
air, moisture, and organic matter—which 
cause the iron to become a carrier of oxygen 
and a destroyer of what it is in contact with. 

“Tt is well known that iron paint darkens 
with age; this is caused largely by the 
iron oxide losing oxygen, which is partly 
transferred to the oil, burning it up, and 
destroying its tenacity, as may be seen by 
examining iron structures painted for some 
time with iron paint or metallic brown, the 
paint being found extremely brittle and in 
feathery scales. 

‘This is not all the damage done. The 
iron oxide in the paint becomes a carrier of 
oxygen to the metal it was designed to 
protect, and the process of corrosion is 
commenced and carried on under the paint, 
which eventually peels off, the surface of 
the metal being found more or less oxidized 
and corroded. 

‘‘Asphalt and iron oxide being thus shown 
to be entirely incapable of preserving iron, 
it remains for us to consider the effect of 
red lead. This pigment has the property of 
forming with linseed oil a hard elastic coat 
tiny clinging with great tenacity to the 
metal. 

“It has no oxidizing effect on iron and 
does not act as a carrier of oxygen from the 
atmosphere after the paint has set, neither 
does it render the oil brittle nor promote 
rust. When red lead fails, itis principally 
by gradual wear or friction from the out- 
side. It does not scale or blister, which 
both asphalt and fron oxide paints will do, 
thereby requiring a thorough scraping and 
removal of old material before anew coat can 
be applied. Any red lead pigment adhering 
to the metal forms a permanent base forsub- 
sequent paintings, and is utilized in further 
preserving the metal. 

“The government specifications for iron 
work in the new Library Buildiog of Con- 
gress provide, that ‘all the work not Bower- 
Barffed must be given one coat of pure red 
lead paint—not metallic paint of any kind 
but pure red lead—before leaving the shop 
and /efore becoming rusted.’ 

“The experiments of the Navy Depart- 
ment on the preservation and fouling of 
plates covered with different pigments may 
be interesting. A plate of iron covered 
with asphalt paint was immersed in sea 
water for eight months and six days. At the 
end of that period it was found to be cov- 
ered with scum and mud and Very badly 
pitted. A plate coated with iron paint was 
found to be covered with shell and coral, 
but little paint remained and the plate was 
badly pitted and rusted. A plate with two 
coats of red lead was found to have a few 
barnacles attached, but 4o be in fair condi- 
tion, with no rust whatever on the iron after 
the paint was removed. The red lead not 
only protected the iron better than the 
other pigments referred to, but the plates 
were in better condition as regards barna- 
cles and fouling. The superiority of red 
lead being thus established, it is adopted 
for use On the hulls of all government ves- 
sels, 

“Tf red lead is thus proven to be the best 
pigment for preserving iron and steel struct- 
ures, what is the best method of applying 
it? The value of red lead depends upon its 
forming a hard, elastic coating having a 
great tenacity for the metal. This is owing 
to its forming certain combinations with the 
oil and actually setting, very much the 


same as plaster of paris or cement sets when 
mixed with water. To successfully work 
the latter substances it is necessary to put 
them in shape as quickly as possible after 
mixing with water before setting takes 
place. If the chemical action of setting has 
partly taken place the material may be 
molded, but good results will not be ob- 
tained. Red lead, like these substances, 
must be applied to the work before it sets 
with the oil. Itis on this point that failures 
in the use of the pigment have generally 
occurred, because if it be applied after the 
combining or setting process has taken 
place, the hard, elastic, clinging coating 
will not be formed on the metallic sur- 
face. 

‘‘The following is the practice of a large 
shipbuilding establishment in applying red 
lead to the hulls of vessels: The plates are 
first pickled in a dilute solution of muriatic 
acid, then passed through rapidly revolving 
wire brushes which remove all scale and 
dirt, leaving the plates with a bright sur- 
face; then are thoroughly washed with 
pure water and rubbed entirely dry, and 
immediately coated with red lead and 
raw linseed oil. The red lead is first 
thoroughly mixed with just enough 
linseed oil to form a very thick, tough 
paste, which will keep for several days 
without hardening. This paste, as wanted 
for use, is thinned down to the proper 
consistency for spreading with pure lin- 
seed oil, and applied at once, care being 
taken to leave the paint pots empty at night. 
A gallon of paint thus prepared contains 
5 pounds of of! and 18 pounds of red lead, 
and will cover on first coat about 500 square 
feet, the second coat about 600 square feet 
of surface. In this way the red lead and 
oll get their in{tisl set on the surface of the 
metal, and the closer the pigment is brought 
t> the metal the more durable will it be 
found. 

‘Tron primed with fron oxide or metallic 
brown paints before applying the red lead 
is a mistake, as these paints readily scale, 
and, of course, carries the red lead with it. 
Iron primed with oil before applying the 
red lead prevents the adhering paint from 
coming in contact directly with the metal, 
and should be avoided, because it is out of 
the question for it to hold on to the surface 
by any process of absorption into the pores 
of the metal. 

“The rusting of iron before the application 
of paint, which is sometimes recommended, 
should by all means be avoided, as it not 
only prevents the contact of the paint with 
the metal, but induces a chemical action 
which may go on with its corroding work 
under the applied paint, as referred to be- 
fore. 

“The application of dry lamp black, an 
ounce to the pound of red lead, mixed to- 
gether dry and before the oil is added, 
changes the color to a deep chocolate, and 
prevents the red lead from taking its initial 
set with the linseed ofl as quickly as when 
mixed with oil alone. This compound will 
remain mixed in a paste form for thirty 
days without hardening. If rapid drying 
is desired, Japan dryer can be mixed with 
the oil used in thinning the paste before 
application with the brush. 

‘The first cost of painting structures 
with iron oxide is less than with red lead ; 
however, as the labor in painting structural 
work costs twice as much as the material, 
true economy must, therefore, be sought in 
the durability of the paint as well as the 
preservation of the structure from rust. 

‘Structures painted with iron paints 
have to be repainted the third or fourth 
year, and if the vld material be entirely re. 
moved before applying the new coat in order 
to secure a good application, it entails an 
increased cost ; whereas, with red lead ap- 
plied at the end of the sixth year, no such 
expense is necessary, but, as before stated, 
the portion of the pigment remaining on 
the metal continues to protect the surface, 
and is the best base for the new coat, and 
contributes materially toward it.” 

Sir Wm. Thompson’s paper, read at a re- 
cent meeting of the Manchester Association 
of Engineers, states ‘‘ That he had found 
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red lead the best preservative coating for 
structural iron and steel from rust. This 
result,” he says, ‘‘ is remarkable, as red lead 
is a highly oxidizing substance; but the 
reason is found that the red lead had the 
effect of producing a skin of black or mag. 
netic oxide on the iron itself under iie 
paint.” 

Manganese dioxide, a strong oxidizing 
substance, also forms an excellent paint {1r 
metallic surfaces, principally from the sane 
cause that Sir Wm. Thompson gives for rej 
lead. 

Cast iron generally seems to withstaid 
corrosion from exposure to the atmospher 
sea water, acidulated water, sulphuric an! 
chemical fumes better than either wrough 
iron or steel. Trautwine’s citation of t! 
cannons immersed in the sea for 62 and 13 
years and being as soft as plumbago whe 
taken out, can be supplemented with thc 
fact that they were nearly of the origins 
size, while the anchors and chain cables r: 
moved at the same time were corroded awa: 
to but skeletons and had hardly mor. 
strength per inch of metal than the cannon 
It may be noted that when the cannon an 
anchors were first taken out of the sea, they 
absorbed oxygen from the atmosphere at 
rapid arate as to become so hot that they 
could not be handled, a condition noticeab): 
fora number of days. As between a gra} 
cast iron recommended by Mr. Turner, 
Assoc. R 8S. M., F. I. C., for iron construc 
tions immersed in the sea, and Mr. Traut 
wine, who recommends white close-grained 
cast-iron, I should prefer to follow Mr. 
Trautwine, but it isa question of guessing 
which to select. Parts that need machining 
will require to be softer than those that can 
be put into place as they come from the 
foundry. Accurate data is wanting on all 
these points. Experience is a dear school, 
and a slow one in its deductions. It has 
been noted that cast iron car wheels im 
mersed in both fresh and sea water for many 
years, show less corrosion on the chill part 
of the wheel than on the body. The iron 
is necessarily the same in both points, bu 
the molecular arrangement of the iron due 
to the chill not only imparts a higher resist- 
ing power to wear, but also to corrosion. 
This example shows that both Trautwine 
and Turner are right, though diametrically 
opposed to each other primarily and the 
governing effect of a condition rather than 
a theory. 

Prof. V. B. Lewis, of the Royal Naval 
College, Greenwich, England, at a recent 
meeting of the Institute of Naval Architects, 
London, states : 

‘** The rusting of iron and steel is a definite 
chemical process due to the conjoint action 
of air, moisture, and carbon dioxide upon 
the metal. The increased rate of chemical 
corrosive action due toa local increase of 
temperature is noticeable, and may be due 
to galvanic action set up between portions 
of the same metal at different temperatures. 

‘*Tt is an undoubted fact that the double 
bottom of ship plates near the boilers cor- 
rode more rapidly than similar plates in 
other parts of the vessel, and the increase in 
temperature near the boiler is the only 
factor. 

‘*It is also noteworthy that the plates at 
the bottom of the cellular spaces which are 
kept cool by contact with the sea water 
do not corrode; and cases are noted in 
which parts of a plate, which get locally 
warmer than other parts—although the dif- 
ference can only be a few degrees—corrode 
much more rapidly than the cooler portions. 

‘Experiments show that the rapid cor- 
rosion found in the double bottoms near the 
boilers or other sources of heat, is due to 
galvanic action, and not to the increased 
chemical activity due simply to the increase 
of temperature. As the ashes are drawn 
and quenched with sea water near these ex- 
posed plates, no doubt some of the corrosion 
can be traced to the gases thus formed ; the 
sulphur in the ashes also contributing its 
effect.” 

Graphite, mixed with pure boiled linseed 
oil in which a small percentage of litharge, 
red lead, manganese, or other metallic salt 
has been added at the time of boiling to aid 
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in the oxidation of the ofl, forms a most 
effective paint for metallic surfaces, as well 
is for wood and fibrous substances. Wood 
surfaces protected by this paint, and ex- 
osed to the action of sea water for a num- 
er of years, are found in a perfect state of 
reservation. Some recent experiments with 
‘his paint applied to the surface of boiler 
ues show that it prevents the formation 
f scale to a wonderful degree, and though 
would seem in this case to also prevent 
‘he transmission of the heat to the water, 
vet it appears to be a better conductor than 
he scale which it prevents from forming. 
steel tubes in locomotive and other high- 
yresgure steam boilers pit more readily than 
ron tubes under the same conditions of ser- 
vice, so much so that on many railways the 
ise of steel tubes is prohibited. 

If the experiments now in progress with 
this paint applied to locomotive boiler tubes 
ire as successful to prevent corrosion and 
ihe formation of scale as in the case of the 
boiler flues, its use will add materially to 
he economies of railway locomotive service, 
and can hardly be less effective in many 
cases On marine boilers. 

In many placesin the southwestern sec- 
tion of our country the water is so bad in 
scale-producing qualities as to require the 
removal of the boiler tutes after only two 
weeks of service, or a little over a 2,000 
miles run. Innumerable compounds of the 
anti-incrustation order have been tried and 
found useless to correct or even mitigate the 
trouble. If the simple application of a coat 
of plumbago paint furnishes a remedy for 
this evil, no better example of the ‘‘ unex- 
pected happenings” in favor of the engineer 
can be had. 

Engineers requiring a ready rule to deter- 
mine the amount of paint required to cover 
any structure may find the following, from 
my own experience, to be of use: 

Divide the number of square feet of sur- 
face by 200, the result will be the number 
of gallons of liquid paint required for two 
coats. Or, divide the square feet by 18, 
and the result is the number of pounds of 
pure white lead required to give three coats. 

Another method or process for the protec- 
tion of iron and steel has been recently 
invented by an Austrian, and is in practical 
use in Vienna. The United States Patent 
No. 453,355 was issued June 2, 1891, and is 
described in the ‘‘ Officfal Gazette,” Vol. 
LV., page 1,199. It is called the Haswell 
electro-browning or electro enamel process, 
and consists of protecting the surface of 
iron and steel by a deposit mainly of per- 
oxide of lead, prepared by the electrosis of 
a suitable lead salt in cold water. 

The deposit is produced and completed in 


twenty minutes, and does not require more ° 


than one treatment. Several samples of it are 


presented for the examination of the members. - 


It appears to be best adapted to articles 
like shelf goods, hinges, and other cast-iron 
articles of general hard ware, also axes, edge 
tools, scythes, etc., that require protection 
from changes of temperature that cause 
sweating, also from the effects of handling 
and storage in damp places. 

The coating, while possessing considerable 
resisting power to the moisture, carbonic 
acid and ammonia that is in the air in its 
normal state, also, to diluted mineral and 
organic acids, and the chemical and other 
fumes of the workshop, is not, however, of 
so high resisting power as to withstand im- 
mersion in either water, sea water, or acid- 
ulated mixtures beyond 48 hours, which 
under these conditions appears to be about 
the limit of its protective qualities. It can 
be polished on ordinary buffing wheels after 
it is applied, as shown by the round sam- 
ples, it being unnecessary to polish the 
article before browning it, its color then 
being decidedly pleasing, while the coating 
on the rough ground surface of the sample 
is far from objectionable. 

The sheet iron sample shows its effect 
upon iron as it left the rolls, a picking to 
remove the scale being the only preparation 
required. The sheet-iron can be bent toa 
right angle over a moderately sharp corner 
without cracking the coating or injury to 
its protective power. 
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The coating has no chemical affinity with 
the metal which it is to protect. 

Whether dry or moistened, it creates no 
changes on the surface of the article coated, 
and is not affected by mechanical injury like 
a blow, so as to flake off, expose the surface, 
and cause a rust spot to form. 

It stands hard rubbing with pumice stone, 
wet or dry, on a piece of felt, is not affected 
by the usual changes of temperature of the 
atmosphere, and bears a temperature of 350 
Fahr. without injury. 

The cost of material in the electro bath is 
ten cents for one hundred square feet of 
surface coated. The apparatus required 
consists of a few tanks to hold the lead 
solution, a few reels or racks to support the 
articles, according to what they are, the 
whole at a cost of from $25 to $250. An 
ordinary electroplating dynamo is required, 
the size depending upon the amount of 
work to be done, and power to drive the 
dynamo, etc., from 14 to 2 voltage is all 
that is necessary. 

Water must be provided, and drying fa- 
cilities by steam oven, or otherwise, as is 
most convenient. The articles must be 
cleansed from oil or finger marks before 
immersion in the bath, but a limited amount 
of skilled labor is required in the process. 

The royalty for the use of the patent is 
not included in the above statement of cost. 
The technical value of the invention as to 
cost of application and its effectiveness, 
appears to rank next to the niter process 
of Lieut.-Col. Buffington, heretofore de. 
scribed, but for all purposes requiring the 
preservation of the finish and cutting 
qualities of highly tempered edged tools, it 
has no competitor. 

The coating is easily removed by friction 
with turpentine, concentrated lye or ben- 
zine. 

Its application to finished shafting and 
kindred articles is feasible and practical, 
but on pulleys, machine tools, engines, and 
like bulky articles, the old white lead and 
tallow pot will hold its own for yet a while, 
and the machine shop apprentice will not be 
deprived of a chance to develop his artistic 
proclivities. 

There are a few compounds for the tem 
porary protection, rather than the preserva- 
tion of machined or bright surfaces of iron 
and steel that, not as enduring as paint, 
may be denominated lotions, some of them 
are effective and easily applied. Krupp 
uses & compound called Mannocitin for his 
bright steel, machined articles, and ord- 
nance in store. It does not turn rancid or 
harden with age, is consistent enough to 
resist torrid temperatures without slumping 
off, is easily removed by turpentine or 
benzine, and is a valuable substitute for the 
old tallow pot product. 

Coal tar, a product from the distillation 
of gas coal, when properly prepared, forms 
an effective protection from corrosion of 
iron and steel from ordinary atmospheric 
attack, and if reduced to a pitch compound 
and applied to the metal in form of a hot 
bath, in which the article is immersed for a 
sufficient time to allow it to attain the same 
temperature as the bath, the coating formed 
is but slightly inferior to red oxide of lead 
paint, and in some applications is much 
cheaper. 

In all cases the removal of the scale of 
the rolls or foundry sand produces superior 
results. The coating formed has about the 
same elasticity as the metal, and withstands 
mechanical injury very well. The com- 
position of the tar has much to do with the 
success of the application. 

Coal tar from gas coal and cannel coal, as 
it is collected from the hydraulic main by 
analysis, consists of the following elements 
as averaged froma large number of sam- 
ples. A 40-gallon barrel consisting of : 

14 gallons, or 8.75 per cent of light oils, 
consisting of benzole, naphtha and carbolic 
acid. 9} gallons, or 23.75 per cent. of heavy 
oil, consisting of creosote oil and anthracine. 
29 gallons, or 72.5 per cent., pitch. 

Boiled in open kettles, this should be re- 
duced from 15 per cent. to 25 per cent., 
according to the duty required of it. The 
tar resulting from the distillation of petro- 








lor 
leum oils for gas is of a decidedly infer 


quality to that obtained from gas coals, and 
is better adapted for coating the cruder 
forms of wood constructions, piles, dock 
timbers, fence posts in the ground part, 
than metal work. But this same oil tar, if 
distilled at heats from 600° to 800° Fabhr., 
forms a pitch of almost adamantine hard- 
ness when cold, and resists almost all 
corrosive agents, except those of the hydro- 
carbon class. 

When the concentration of the gas coal 
tar is carried to the 25 per cent. or 30 per 
cent. stage, the product is comparatively 
odorless, or at least is not any more objec- 
tionable than that from oil paint, the 
pungency due to the light oils and carbolic 
acid being dissipated. 

Galvanizing or coating metals with zinc, 
and its alloys of tin, antimony, arsenic, lead, 
etc., is a well known process, and its value 
is well recognized, as the extensive applica- 
tion of it for a large variety of purposes 
shows, but it is easily attacked by weak 
acidulated liquids, sulphurous and other 
atmospheric fumes, and the protection af- 
forded, except in fairly protected and favor- 
able locations, is but temporary. Its mission 
is so short-lived, and corrosion once com- 
menced proceeds so rapidly in unlooked-for 
spots, that one is forced to recognize the 
potency of the remark, ‘‘and the end of 
that process was worse than its first condi- 
tion.” The Ajax patent coating, so ex- 
tensively advertised a few years ago, was a 
coating of lead, and its alloys applied to 
iron surfaces which had undergone a pecul- 
jar pickling and cleaning process to free 
them from scale, sand, etc. Other than this 
point it had no merit over the ordinary 
galvanizing process. Zinc and tin, with 
the other before named metals, are by them- 
selves all electro-positive to iron and steel, 
but when alloyed or combined with each 
other are more potent to induce electrosis 
action upon the baser metal, and hasten 
decay. 

The covering of church spires and court- 
house cupolas with bright tin used to bea 
familiar method of marking the importance 
of the structure to the rustic communities. 
These were undimmed by paint, and in 
many cases were uncorroded and bright 
after fifty years or more of exposure, but 
the covering was pure tin plate and honest 
work, and when leaks did occur in the cov- 
ering it was always in the seams where the 
solder had introduced some lead alloy to 
begin its incipient work of decay. 

When the tinning fraternity began the 
use of acid in connection with resin (and in 
many cases used acid alone) as a flux to the 
solder, the life of the roofing was material- 
ly shortened, the job hastened to comple- 
tion, but the tinker never took a cent off the 
bill. 

The advent of coal as a domestic fuel in- 
stead of wood, as well as the fumes of coal 
smoke from multiplying manufacturing 
establishments, soon produced an effect 
upon the bright tin roofs, and paint of 
varying qualities, and in too many cases of 
a cheap John order, as being good enough 
for a house roof, became the order of the 
day to preserve the work. At present the 
fierce competition for orders between our 
free trade brothers across the sea, as well as 
the unscrupulous character of some of the 
Budensiek contractors and builders—and in 
many cases the engineering craft are guilty 
of acquiescing in and calling for cheaper 
materials—has brought into the market a 
quality of tin and terne plates that have 
about reached the maximum point of cheap- 
ness and nastiness asa vehicle to hold paint 
on a metallic surface. As an engineer 
remarked when questioned as to the quality 
and merits of a special brand of tin roofing 
plate, imported fora specially fine job: ‘‘Oh, 
yes, we had it painted when it was boxed 
and shipped, it was painted again when we 
received it and took it out of the box, 

painted again when it was ready to lay in 
place, and after laid had two coats given 
it, and the business lasted about six years, 
when we ripped the thing off in midwinter 
and laid a tarred felt, coal tar and gravel 
roof, which has been down 12 years, and is 


as 


sound and tight as when laid, and did not 
cost one half as much as the blessed tin 
did, including the expense of taking the 
thing off.” 

The failure was due wholly to corrosion 


from the inside outward. Certainly ail of 
the plates, nearly a thousand in number, 
could not all have been improperly pickled, 
scaled and cleansed before coating; but they 
did receive fromthe tin bath a uniform ap- 
plication of a tin and lead or other alloy 
coating, that pitted in a dozen places al- 
most every plate laid on the roof. I hardly 
think it advisable for any one to approach 
that engineer for an order for tin roofing 
plates even if backed by a strong guar- 


ntee. rye ’ . \ 
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The Explosion on the “Brandenburg.” 


It will be remembered that there was, 
some time ago, an explosion of a steam pipe 
on board the German crutser ‘Brandenburg 
resulting in a frightful loss of life. An in- 
vestigation was to be made, but little or 
nothing has been forthcoming in the way 
of an explanation. A man writing from 
Berlin and signing himself ‘‘An English 
Engineer in Germany,” gives the follow- 
ing account of it in 
London: 

“Your correspondent ‘It. N.,’ whose letter 
of inquiry appears on page 860 of your issue 
of June 29th last, is not alone in his desire 
for information respecting the cause of the 
explosion which recently took place on the 
German warship ‘Braidenburg.’ On this 
(the German) side of the Channel informa- 
tion has also been wanted, but so much reti-. 
cence has been displayed by the authorities 
that German engineers generally are as 
much in the dark about the matter as those 
in England. Under these circumstances, 
and in view of the disastrous results of the 
explosion (46 men were killed}, I have been 
at some pains to getaclue tothe jealously 
guarded mystery, and I believe that the 
facts I give below will be found to be in the 
main correct, although some details may be 
wanting. The sketch will give an idea of 
the arrangement which led to the accident. 
Bis a copper steam pipe about 10 inches in 
diameter, bolted at its lower end to thecast- 
iron flange of a stop valve or some other 
part of the engine, while its upper end 
entered a stuffing box, to which, however, 
it was not secured in any way, either by 
rivets or otherwise; the only force holding 
it in place being friction. 

‘‘When steam was gotten up I understand 
that the bottom joint began to leak on the 
side a, as it ought to do, since the steam 
pressure, acting on the sectional area of the 
pipe, as indicated at (, had a leverage of 
some six or eight feet. Then, I am told, 
some one drove in a thin wedge at +, to try 
and stop the leak (!), The cast-iron flange 
next parted from its body at the black line 
marked ¢, and as there was then nothing to 
hold the pipe # in place, it was simply 
blown out of the stuffing box, providing a 
free escape for the steam, with the conse- 
quences we all know. It is certainly difficult 
to understand how such an arrangement as I 
have described came to be carried out. Per- 
haps the publication of this letter may lead 
to further information being forthcoming.’ 
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A New Steam Trap. 





The accompanying illustrations show a 
novel and ingenious application of the board 
and spring for the working of a steam trap. 
The idea of utilizing the can and spring 
for transforming the difference in steam 
pressure into motive energy in opening and 
closing a valve is, of course, not new, but it 
is said that in all attempts that have hitherto 
been made with this object, it has been 
found in practice that the available energy 
was too small to permit of much practical 
range of movement combined with the exer 
tion of any material force, and hence the 
attempts to adapt the board and spring to 
steam trap apparatus have been hitherto 
more or less failures. 

In this steam trap, however, this hitherto 
primary objection has been overcome in a 
rather peculiar way; the difficulty referred 
to being met by filling the board and spring 
with a volatile liquid, the result of which is, 
of course, that the action of small ranges of 
temperature in producing movement is very 
much intensified. * * 


The above delightfully perspicuous gem 
we extract from the columns of 7%e Safety 
Valve. The illustrations referred to show 
that a bourdon spring is employed, which 
leads us to suspect that if we read bourdon 
spring for ‘‘ board and spring” it will be 
better. The idea of employing a board and 
spring both filled with a volatile liquid is, we 
believe, entirely novel. 





—--— 


Frasse’s Electric Folding Saw Frame. 

The new (electric) folding hack saw frame 
(so called because of its especially con 
venient form for use on electrical work), {s 
being introduced to the trade, by the 
Frasse Co., of 19 Warren street, New York. 
It is a radical departure from the usual 
screw-adjusting frames, as there are no 


screws used in its construction, and, the 








tension being obtained by a simple turn of 
the handle, is always positive and uniform. 

When not in use, the handle may be 
folded under the back of the frame, releas 
ing all tension from the blade, obviating all 
risk of breakage from an accidental blow 
or fall, and making it very compact to 
place in a mechanic’s small tool chest or 
short valise, or to be carried in the hip 


pocket by telegraph linemen when ascend- 
ing poles. 

The saw is well made, and is adapted to 
all the uses to which such tools are com- 











monly put. It is made in four styles with 
wood and wire handles, some of the frames 
being for 8-inch blades only, and others 
with an extension, enabling them to take 
8inch to 12-inch blades. All styles are 
nickel plated. 




















G. W. erection of a 


Ford is interested in the 
cotton-mill plant at Louisburg, N. C. 


The Reynolds Wire Company, of Dixon, TIl., has 
been organized by Horace G. and Elmer E. Rey- 
nolds, and Geo. H. Squires, with a capital stock of 
$80,000. 

The Colorado Fuel and Iron Compang, of Pueblo, 
Col., was awarded the contract to furnish the 
steel rails for the Chocton Coal and Railway Com- 
pany’s new extension. 

The Colorado Fuel and Iron Company, of Pueblo, 
Col, has again started up its rail department on 
fulltime. Orders are said to be sufficient to keep 
the mill busy for some months. 

The Warwick bicycle shops, Springfield, Mass., 
the Wason car works, and several small concerns 
which were shut down on account of the hard 
times, expect to resume work shortly. 

J. & J. B. Milholland, Pittsburgh, Pa., announce 
that owing to recent tariff revisions, they are 
enabled to quote crucible cast steel and iron ropes 
at somewhat reduced prices, which they will be 
glad to give upon application. 

The Lodge & Shipley Machine Tool Co., Cin- 
cinnati, O., state that they have recently received 
a large order for their machinery from one of the 
most prominent English manufacturers, 

The Pennsylvania Steel Company will, it is said, 
shortivy engage about 1,000 additional workmen 
for its Steelton works. Orders are in hand which 
will keep the plant busy for the next six months, 








HYDRAULIC DAMPER REGULATOR. 


This is a new damper regulator which works by water 


pressure. Price, nickel plated, 
Write for discounts. 


with chain and bracket, $125. 


Guaranteed as sensitive and reliable as any. 


‘MASON REGULATOR CO., Boston. 








ELECTRIC, STEAM Chicago ROGRESSIVE AND G) 
AND PULLEY TYPES, 
UFFALO GREATEST AIR VOLUME,M  ()fficg ST 
LEAST POWER , 
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V Burprro fF? oe FP Tre 















22 and 24 bs 
West 
Randolph 
Street. 








Yusa. 
Gear Wheels, 
Gear Cutting, 
Cat. free. 
Book $1.00, 
GEORGE B, GRANT, 
Lexington, Mass., 
And 125 South 11th St. 
Philadelphia, Pa., 
And 86 Seneca St., 
Cleveland, Ohio. 


GRANT 


GEARS 








FOR BRASS FOUNDERS, 
BOLLAND'S ENCYCLOPAEDIA OF FOUNDING, 


12mo, cloth, .= © © @2-06. 


JOHN WILEY & SONS, 


NEW YORK. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





J. H. Dunbar, Youngstown, O., publishes an 
illustrated pamphlet setting forth the advan- 
tages of his improved packing rings. The pamphlet 
will be sent to those interested, upon application. 

The Bessemer Steel Works of the Troy Steel 
and Iron Company’s plant, Troy, N. Y., started 
recently, after having been idle since the middle 
of March. Five hundred men will have employ- 
ment. 

Steen & Hart, well known and experienced 
mechanics, have opened an office at 230 Main 
street, Cincinnati, O., where they will furnish 
special machine designs, working drawings, etc., 
especially of metal working machinery. 

Ernest 8. Cornise has severed his connection with 
Henry R Worthington, and will do a commission 
business in iron, steel, machinery, railway equip- 
ments and supplies at 17 Broad street, New York 
He will give particular attention to export trade. 

The Fulton Iron Works Co., St. Louis, Mo., is 
putting up a new erecting shop in connection 
with their plant, and has placed an order with the 
Morgan Engineering Co., Alliance, O., for a 40,000- 
pound overhead traveling crane, all motions of 
which will be operated by electric motors. 

It is publicly announced that the Automatic Fire 
Alarm and Extinguisher Company, and United 
States Electric Fire Signal Company, of Boston, 
have combined, with a capital stock of $250,000. 
E. S. Cowles has been elected president; E. W. 
Wells, treasurer, and Charles Burger, secretary. 

The firm of James A. Taylor & €o., Wilmington, 


Del., another name for which has been the 
American Standard Gauge and Tool Works, has 


incorporated its business, and will now be known 
as the Taylor-Rice Engineering Co. The business 
which has been done by this establishment will 
be continued, and some other lines added. 


The new power house for the Bridgeport Trac” 
tion Co., at Bridgeport, Conn., consisting of a 
dynamo room and a boiler room, will be of iron 
and brick—composite construction—designed and 
built by the Berlin Iron Bridge Co., of East Berlin, 
Conn. The dynamo room will be supplied witha 
traveling crane, furnished by the same parties. 


The Beckett Foundry and Machine Works, 
Arlington, N. J., report a very good business dur- 
ing the past year under the mangement of Joseph 





P. Mullin. They make hoisting and other engines, 
mining and milling machinery, shafting and 
pulleys, stamp mill machinery, ete., and make 
a specialty of magnetic concentration of iron 
ores. 

The contract for the new enameline works of 
Prescott & Co., Passaic, N. J., has been awarded, 
and the work will be begun soon. The capital 
invested will approximate $100,000. The site se- 
lected is near the Dundee Chemical Works, and 
the buildings will be from one to four stories in 
height, the largest being 50x150 feet, and having a 
tower two stories high. 

B. M. & Co., of 143 Liberty street, New 
York, announce that as a result of recent tariff 
changes, they are enabled to offer Mushet's steel 
at prices somewhat below former quotations, R. 
Mushet’s special now 46 cents per 
pound, and the Titanic steel 19 cents per pound 
They also announce that they are able to furnish 
twist drills made from Mushet’s special steel. 


Jones 


steel being 


The works of the Pennsylvania Steel Companys, 
at Steelton, Pa., have assumed an old time appear- 


ance. Nearly all the departments are run 
ning on full time and making a large output. The 


bridge and construction, frog, switch and signal, 
machine shop and foundries were all crowded witb 
work, and made large shipments daily. No. 3 
furnace maintained an average output of 225 tons 
daily for a week, recently. 

The Van Denbergh Laboratory of Chemical 
Industry, of Niagara Falls, N. Y., have issued what 
they call an autumn calendar, which is of especial 
interest to mechanics and engineers, as_ it 
upon it an engraving showing the exact location 
and arrangement of the new plant at Niagara 
Falls for developing power from the water, its 
method of transmission to Buffalo, etc. We un- 
derstand the calendar is sent upon application. 


has 


We have received from the H. N. Bates Machine 
Company, 240-246 Congress street, Boston, Mass., 
a well printed, well illustrated and conveniently 


arranged catalogue of transmission devices, in- 
cluding shafting, hangers, pulleys, friction 


clutches, roller bearings, bevel and spur gearing, 
ete. The catalogue also contains illustrations of 
engines of various types and will prove interest- 
ing and valuable for those who are concerned in 
matters of power development and transmission. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





ie GRESCENT 


480 PEARL SI. 
- NEW YORK 


PITTSBURGH, PA. 











TAPER REAMERS. 


Ground accurately to gauge. 





SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. C0., 


GREENFIELD, MASS., U. S. A. 





Taper 5-8 inch to foot. 





“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE In redressing, 


Sore REPRESENTATIVES IN THE UNITED Srares, 


B.M. TFT ONBS & CoOo., 


BOSTON: 1! & i3 Oliver St., 


NEW YORK: 143 Liberty St: 





Modern Design. 
Valuable Features, 
CATALOGUE FREE. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES 








H. W. JOHNS’ 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Daheucrivs COVERINGS FOR STEAM AND Hor WATER PIPES, BOILERS, ETC. 
ASBESTOS BOILDSR COV FPRINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Cheethtage, Building Felts, Fire-Proof Paints, Liquid Paints, 


87 MAIDEN LANE, WN. Y, 





Asbestos Roofing, Etc 
Jersey Ciry, CuHicaco PH'LapeteH'a Boston. Lonvos 
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The following contracts have been let for the 
‘onstruction of the Pennsylvania Midland Rail- 
oad: seventy pound steel rails, Bethlehem (Pa.) 
ron Company; 14 iron bridges, Edgemoor (Del.) 
Bridge Company; frogs and switches, Wharton 
Frog and Switch Company; nut locks, National 
Nut Lock Company: cars, Harlan & Hollingsworth 
Company, Wilmington, Del.; locomotives, Bald- 
win Locomotive Works, Philadelphia. 

F. P. Sheldon, a mill engineer, of Providence, 
s making plans for a new building for George 
Draper & Sons, at Hopedale, to have a capacity 
f making 12,000 looms a year. If the mill is run 
to its full capacity, several hundred hands will 
be employed and the maximum output a year 
will be of a total value of not far from $1,250,000. 
{naw automatic will be made, which is 
xpected to revolutionize the cotton and woolen 
weaving of the country. 


loom 


The Lukens Tron and Steel Company, of Coates 
ville, Pa., states that its plant is running full night 
and day, and has been for many weeks past. Two 
weeks ago the company received a contract for all 
the steel required for huil plates and boilers ofa 
steamship to be built at Wilmington, Del., which 
will amount to about 1,000 tons. Current orders 
are coming in daily in sufficient quantity to tax 
the capacity of the works, so that it is making 
arrangements to put one or two extra Siemens 
heating furnaces, recently completed and not yet 
put to work, in operation, in order to still further 
nerease the output. The company shall then turn 
ut about 1,000 tons per week of finished plates. 





A special from Raleigh, N. C., to the Evening 
Post says: At a meeting of the stockholders of 
the Gaffney (S. C.) Manufacturing Company, held 
this week, it was decided to build at once a new 
cotton-mill, to be equipped with 25,000 spindles 
and 900 looms, with the most modern machinery 
in every department. It will manufacture print 
cloth, the same class of goods as is now made by 
Mill No. 1, and it is proposed to have the new mill 
in operation in six months. One hundred thousand 
dollars was subscribed on the spot; and it is pro- 
posed to make the total subscription one-quarter 
of a million dollars, over $100,(00 additional being 
already in sight. A. N. Wood is president and 
H. D. Wheat is treasurer of the Gaffney Manu- 
facturing Company, and they are the chief pro- 
moters of the new enterprise. 


The Tradesman, Chattanooga, Tenn., inits report 
on the industrial condition of the South for the 
week ending September 24th says: The demand 
for iron continues steady and large and several 
more furnaces are going into Stocks do 
not accumulate, but prices are not advancing as 
yet. The coal mining industry is now in full 
activity, and fairly prosperous. A marked 
feature of the business improvement is the con- 
siderable number of enlargements of manufactur 
ing plants of all kinds. The textile industry is 
active in all parts of the South, and if the plans 
now under way are carried out the increase 
in the number of new mills and of capital thereia 
invested will be the greatest fo: many years. The 
cotton oil industry is now beginning operations as 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 
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(X. F.] & INCREMENT CUT FILES. 
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the new crop of seed comes forward, 
mill men are offering much lower 
were paid Jast year. 








Machinists’ Supplies and Lron. 


New York, September 29. 1894. 

Tron—American Pig—We quote standard brands, 
$12.50 to $13 for No. 1; $11 to $12 for No. 2. 
Southern brands, $11.50 to $12 for No. 1; $11 to 
$11.25 for No. 2; $10.65 to $10.75 for No. 3: $11.15 to 
$11.25for No.1 soft; $1090 to $11 for No. 2 soft. 
Foundry No. 4, $10 to $10 40. 

Antimony—We quote L. X., 8.30e to 8.22t6e.; Cook- 
son's, 916c to 94ec.; Hallett’s, 7.40c. to Tloc.; and 
U.S. French Star, 914¢c. to 9lée. 

Lard Oil—Prime City we quote at 68e. 

Copper—The market steady. Lake Copper 
is quoted at %5¢e, to 934c. Casting Copper is held 
at 9l4c. to ge. 

Lead—No change in the market since our last 
report. Lead is quoted at 3.20c. and 3 10e. is bid 
for New York delivery. 

Spelter —The marke is quiet and steady, 3.47%e 
is quoted for New York delivery. 

Tin—The market is irregular. Sales of impor 
tance have not been ofticially reported For Sep 
tember 16.10c. is asked, and for futures 15.70c. to 
15.80e, are quoted, 
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* WAN TED* 


** Situation and Relp*’’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Draftsman, young man, wants pos.; has tech 
education and prac. exp. Wm. D., Am. Macu. 

Draftsman, grad , with exp. mm automatic high- 
speed engs. & boilers, wants pos. Box 7, AM.Macu. 


A mach, shop supt. of superior ability desires to 
make a change; cor'd’e solie’d. Box 25, Am. Maca, 

Draftsnan with experience and ability wants 
position. Box 27, AMERICAN MACHINIST. 

Wanted A Ist-class planer hand. Address, giv 
ing rets and wages expected, Abenaque Machine 
Works, We-tminster Station, Vermont. 

Practical toolmaker wants situation; under- 


gs and fixtures for interchange- 
able work Sox Zo, AMERICAN MACHINIST. 
Wanted Pos. by mech. draftsman 
practice, college education, 4 yrs’ exp. in drawing 
office. Address Norwegian, AMERICAN MACHINIST. 
Draftsman with Al pattern and gen shop exp., 
13 years technical education, wants pos., assistant 
upt. or drafting room. E. F., Am. MACHINIST, 


age 14 ) 


stands designing ji 


_With shop 
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EDUCED PRICES OF 


These 
Cross St., London, England. 


LECOUNT’S LIGHT STEEL DOG. 


No. INCH PRICK. | No. INCH. PRICE | 
1 3g $ .35 8 2 $1.10 | 
2 Lo 35) Small set of 8—5.50 | 
3 34 5g 239 1.40 | 
1 1 60 10 3 1.5) 
5 144 7 | 11 . BY 1.70 
eee | ae 85 12 4 1.90 
t 134.... 1.00  Fullset of 12—12.00 


Cc. Ww. LeCOUNT, South Norwalk, Conn. 


goods are for svle by CHAS. CHURCHILL & CO., L’t’d, 21 








ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








FOR , 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893, 























“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, ete. 
| Se te ema L 
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Scroll Saws 
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Cireular ree 
Saws, Lathes of all our 
Mortisers. Machinery. 











Sectional Steam Pipe 
ABSOLUTELY 


New York, Robert A. Keasbey, 54 Warren St. i | E Cc R E A : C O A L S A V E 34 
Boston, 8.C. Nightingale « Childs, 134 Pearl St. 


SELLING ACCENTS. 


Philadelphia, Macan & Co., 1420 Callowhill St 
Baltimore, Wallace & Bro., 432 EK. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Uo. 
Memphis, Symmes & Co., 192 Front St, 





CINCINNATI: 114 West Second Street. 











ESI 


and Boiler Coverings. 





FIRE-PROOF. 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, PA. 


CLEVELAND: 117 Water Street. Ss. F’neisco, Vesolla & Deussing,2 | 


SELLING ACENTS. 


Milwaukee, F. Sprinkman, 133 Sycamore St. 
st. Louis, F. Boecler, 108 Walnut St. 

Detroit, 5. P. Conkling, 20 Atwater St., East. 
Denver, W. Badgley & Co., 18th & Market Sts. 
Salt Lake City. Utah & Mootana Mach’y Co, 
Bitte City, Mont., KR. W. James, 

alifornia St 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


AND OTHER 


FITCHBURG ss 
\ 


SEND FOR bine noe 
CATALOCUE E. 





ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
: MASS. 





MACHINERY FOR SALE. 


Planer, 28 in. x 24 in. x 7 ft., 
Drill Press, 40 in. swing, 
x 25 ft. bed, 2d hand. 


se 


new. 
new. 
Engine Lathe, 24 in. 
Roots’ Blowers, Nos. 1, 2, 5 and 6, 
Haskin Vertical Engine, 9x9, “A 
Baxter Engine and Boiler, 6 & 8 H. P. “ 
Vertical Boiler, 40 H, P., 
Open-die Bolt Cutter, 14 to 114, 
Write us before buying. 


COOKE & CoO., 
Machinery and Supplies, 
163 & 165 WASHINGTON ST., 

NEW YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir- 
culara, the whole cover ng eveiy branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges 
Cavnot be set wrong. 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CaTALOGUE FREE} 
FOX MACHINE 6CO,, 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 _Finsbu Pavement, 
London, England. 
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GLOBE SPECIAL 


MILLS 


present time.” 





All common sizes in stock. 
M.J. DRUMMOND, SALES AGENT, 192 Broadway, NEW YORK CITY. 
VSDOVAVVVVVSVVVVVVVVVVVSVVVVVVVsVessesesesesesstd 
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BUILDERS IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R.I. 


CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 


‘‘I think they are the most practical special in use at the 


Catalogue mailed on application. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
BLAST, CONSTRUC- 
PERFECTLY roe 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, LND. 
Chicago Office: 1405-10 Manhattan Building. 
S. S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St 
COOKE & CO., Selling Agents. f NEW YORK, 





In Writing Please Mention This Paper. 





WORTHINGTON 
CONDENSERS. 


ACCRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88S Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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AMERICAN 


MACHINIST 


OcrosER 4, 1894 











A designer and draftsman, whoisatech. graduate 
with 6 years’ shop and 12 years’ drawing room expe- 
rience, desires a situation. B.S., Amer. MACH. 


Experienced draftsman on steam hydr. and gen’! 
mach’y wishes position; mod. terms. Address, 
Mech. Eng’r, 136 E. 4¢th St., New York 


Responsible pos. by reliable mech. expert: com- 
pet take charge of men, reduce cost of production; 
Al tool maker & designer. Box 23, AM. MACHINIST. 

A recent technical graduate desires situation as 
draftsman. Best of references and recommenda 
tions. H. T. G., AMERICAN MACHINIST 

Wanted —By a first-class machinist and drafts 
man a position as foreman ina machine shop; have 
held similar posicions and can give the best of ref 
erences, Box 21, AMERICAN MACHINIST, 


Wanted—Molder to take charge of foandry,. 


Must be thoroughly competent to make marine 
engine castings and propeller wheels. Phoenix 
Iron Works, Port Huron, Micb. 

Watnted—A first-class man to take the foreman 


ship’of a gas engine factory. Applications must be 
accompanied by good references Address Gas 
Engine Foreman, care AMERICAN MACHINIST. 





A mechanical engineer, high technical educa- 
tion, first-class draftsman and successful designer, 
is open to engagement as chief draftsman or engi- 
neer of works: 16 years’ exp., mostly with heavy 
mach’y, steam engines, etc. Box 24, AMER. Macu. 


Are you satisfied with the profits — your shop? 
If not, and you need a man of wide experience «Ss 
designer and supt., one who is a mec hs unic all over. 
and combines common sense with theoretical 
training, address Box 30, AMERICAN MACHINIST. 


Wanted—A_ partner with $3.000, to take half 
interest in an established machine and repair shop; 
have several good patents: must bea practicable 
machinist, and capable of taking charge of shop. 
Address Partner, care AMERICAN MACHINIST. 


Experienced and reliable person wishes to iden- 
tify himseif with some enterprising manufacturer 
or dealer in capacity of assistant superintendent, 
salesman, or to superintend the installation of 


machinery, steam plants, etc.; correspondence 
solicited. Address Hustler, care Am. MAcH. 
A bright, active man of 15 years’ experience 


jobbing engines and machmery in Chicago and the 
West, wants to add to his line something of merit; 


will handle 
Correspond- 
Room 130, 


knows the Western trade thoroughly; 
goods on a strictly commission basis. 

ence invited. Address Engineering, 
Stewart Building, New York City. 








y+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev'd,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Fine pat. work. H. Cooper, 115 William St., N.Y.C. 
For Sale—Secon4-hand drill presses.,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 
Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 








Draftsmen’s new conveniences for rapid work 
Send for blue print. D. J. Kelsey, New Haven, Ci 
Specialty in machinery line to let on royalty 
Address Box 28. AMERICAN MACHINIST. 
Wanted—A cory of “Grimshaw’s Pamp 
chism.”’ I. C., AMERICAN MACHINIST. 
Wanted—. \: 2d-hand 36” boring mill 
Cox Stove Co., Philadelphia, Pa. 
Correspondence solicited with owners of ma 
chine shops who desire new line of work addea 
Address Box 29, AMERICAN MACHINIST. 
Every mechanic should have a copy of ‘ 
Primer of the Air Brake.” Sent to: any 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 


WANTED PROPOSALS. 


A great wire factory fitted with wire drawing 
weaving and cold-rolling machinery is to be remod 
elled. Proposals of suitable machinery for th 
industry, of the best and newest construction an 
of the highest working capacity, accompanied ) 
sketches and drawings are requested, U. 169 
RuboLF Mosse, Céln a Rhine, Germany. 


Cate 


Abrahan 


* Pocke 
addres 











BESTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 





100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Enge 

5 Neue Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 








DETROIT TWIST DRILL Co., DETROIT, MICH, U. S.A, 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 


Send for Catalogue. 





Machine and Boiler Tools, 
MODERN STYLE, AT LOW PRICES. 





IRON PLANERS,. ENGINE LATHES, 
19 in, x 8 ft. Whe 13 in. x 6 ft. Blaisdell 
x6 e ratt  & Ww hitney 14 * x 6° Reed Taper 
x 5° l4 x 7 °° Bogert improved 
x 4 15 x 5 ** Pond 
x § 15 x & Standard 
x 6 16 x 6 * New Haven, 
ie | be Co 16 x 6°° Ames 
x10 * Bancrott. 16 x 6° Putnam. 
x 8B‘ Pease 0 x 10‘ Fite burg 
x 16 ** New Hi aven 20 * x 12“ Prentiss Taper. 
x 24 ‘* Steam Enz. Co 22 ‘* x &* Harrington 
. 22 x 10° Putnam. 
SHAPERS. 24 x 12 ** Putnam, 
16 in, Stroke Gould & Eber. of x 8* Putnam 
22 °° : Triple Geared ‘5 a eae owe s & Phillips 
; iH x 24°* Old Style ‘cheap. 
DRILLS. ‘8 x 17 Hewes & Phillips, 


3 Spindle Slate Sensitive. 
3 Spindle Hendey 
20 in. Swing Wheel F« 


HAMMERS, 


50 lb. Helve, Bradiey, Up g’t. 


20 * Prentice, sts “0 omp 800 ** Steam, Ferris & Miles. 
rie . ic pomnoe.g omiph wee BOLLER AND BRIDGE 
40 * Cinti, complete 


TOOLS. 
Rolls, 7, 8 and 10 ft, 
MILLING MACHINES, Hor. Fiange Punch, “*H and J.” 


Bement tlate Planer. 16 ft 
Brown & Sharpe No. 6. Plain : 
mm llen Pneu. Bridg veter with 
Brainerd Plain Table 30 x &, . wipe yt e Rivets ; 


Brown & Sharpe No, 1 Universal, reach of 6) in. . 
Lincoln Pattern, very cheap MISCELLANEOUS. 


Garvin, No. 3 aud 4. Imp. Brass Cabinet Turret, 


Re ulis al Drill, 86 in., complete. 


‘ . Acme, 1 in. Bolt Cutter with 
BORING MILLS. an en 9 Berg Ri 
Bement No, 2 Hor., B. & D. Slotters LO and lin, Stroke 


Bement Cyl. Borer, 12 to 36 in Stiles No 

Upright Bo & T. Mill, 38 in. 4,200 lbs. Good as new 

Brown & Sharpe Upright Turret | Screw Machine, 2in. hole. 
Borer, takes in 36 x 12 in. | Screw Machine No 2. Wire feed 


J. J. McCABE, 
SUCCESSOR TO 


E. P. BULLARD's |14 Dey St., 
N, Y,Mach’y Warerooms NEW YORK. 


14 Adj. Press. weight 





SEND FOR CATALOCUE. 


STER MACHINE SCREW co. 





Re \ 
Manufacturers of Set, oan A 
Machine Screws, Studs, etc, 


LAKEVIEW, WASHINGTON, 


A model manufacturing location. 
ments offered to manufacturers. 
ties for coal and lumber, and shipment by rail and 
water Righty-ton Iron and Steel Roiling Mill 
(only one in the State) now being built. Address, 


THE SOUTH TACOMA COMPANY, 
P. 0. Box 207. TACOMA, WASHINGTON. 





Special induce 
Unexcelled facili 








10 in. Post Drill. . in. x 5 ft. Eng. Lathe. 
16° * Auto. Feed to Table ". —§ 
for Butt Drilling. 18 “« 6 ant 8 ft. Eng. Lathe, 
1, 2and 3Spindle Sensitive with 16 “ 5 and 10 ft, E ng. * 
and without Power Feed. is 6 nd? z 
2,3and t Spindle Gang Drills, 20 * 656,6,7,8and 10ft. 
20 24, 26, 28, 30 and 44in. ‘ 21 * 10 and 134 ft. * = 
Win. Swing Post Drill 24 *. 39 * 
>ft. Arm Radial Drill 25 ‘* IGand 24 en 
[2 in. Stroke, l6in.x16in Crank 26 ‘* 10% < = 
Planer, 32 16 os * 2 
16in. x4 ft. Planer $5 13 és a6 
— = Ss 5 and 6 ft. Planer, 52 ** 35 eee se 
28 ** Bands 57 in. Double Head Driv 
300“ «6,8 and10° - ing Wheel Lathe. 
60 ¢ 20 . ne Bement Car Axle Lathe, 


72 «6° «62% . - 1% & 2in. Bolt Cutter Schenk’s, 
9,12, 16 24 and 26 in, Stroke TSpd’] Nut Tapper, Dunel. 


Shaper. 2 Spd’l Profiler, No. 1 P. & W 
10 in, Stroke Slotter. No. 1,2 and 2‘ Screw Machs, 
Hyd. Rivetting Machine. P.& W. 
Crane, Both Al. No. 1 Lincoln Pattern Miller. 


Punch and Shear. 
Plate Planer. 

Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


Hand Millers, Screw Slotters, 
Mill and Cutter Grinders. 


Machinery, Engines, etc. Send for 





IF YOU WANTANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS:STAMP5 
OR AUTOMATIC DROP LIFTERS 


SEND FOR CATALOGUE 


Con 








The ‘Eclipse’? Drill, Tool and Graver Sharpener. 


The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fine edge. Itcan be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
almost instantly. 

Price, Size A $1 75, 
paid on receipt of price. 


ZRA F. BOWMAN & CO,, 


22 K. Chestnut St., Lancaster, Pa, 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 


TRUMP BROS. MACHINE CO., cee | 
WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


sent post 











E.W. BLISS CO. 
1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 


” 
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SHEARS, DIES, 
DROP HAMMERS, 
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SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








COLD SWAGING | 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 





and pointing 
wire and tub- 
ing. If inter 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 





AMERICAN GAS FURNACE CO., 














Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., 


(2. OILGAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


England. 





SECOND-HAND 


ENGINE LATHES, 


MACHINE TOOLS. 


DRILL PRESSES. 


13in.x 5 ft. Phenix. 10 in, Milliken Bench. 
15° x 6“ Blaisdell. 10 Gardam Bench Sensitive. 
15 ‘ x 8“ Fitchburg. No. 1 Two Spindle Garvin 
16 “* x 6° Perkins. ; 2 Phree Spindle Garvin, 
16‘* x 7° Bement 3 Four Spindle Garvin. 
16 x 8‘ Perkins, Taper. . 3 Six Spindle Garvin, 
16‘° x 8° Blaisdell 24 in. Blaisdell be 
18‘* x 6‘* New Haven 7 ft. Alfred Box, Universal Ra 
18 x 6°* Bradford, , Cie ; ‘ 5 
18°* x 8° Blaisdell 9 ft. Holly Mfg. Co., Radial. 
ae CS S REW MACHINES, 
20“ x 6°‘ Bullard. No 00G arvin, 
29‘ x12‘ Fifield. a | 
30 ** x 12° Blaisdell, 5 Brown & Sharpe. 

2 Garvin 

PLANERS, 2 Warner & Swasey. 

ae Pee : 3 Windsor Machine Co. 
20in x 20in. x 5 ft, Ames, ‘ 259 Pratt & Whitney. 
22in. x 22in. x 4 ft. L. W. Pond, “ 3 Garvi n 
24 x24 °° x6 ** Whitcomb, 16 in. x 5 ft. lather & Co. 


44 in. x 24 in. x 5 ft. Putnam. 
28 in. x 28in. x 7 ft. New Haven, 


MILLING MACHINES, 


No. 2 Gs ary in, Hand. 
1 


~ , ~ > 
SHAPERS. “eo (oe 
0 Universal, 
10 in sngst Crank. 1 Brown & Sharpe Universal 
10 ** Wood and Light Traverse 5 Brainerd, Standard Univ, 
Head. 3 ae ° “s 








15 in. Kelly Crank. 4Garvin Rack Feed, 
18 ** Putnam Traverse Head, Garvin Heavy Slab Miller. 
Also, a larze number of other machines, Write for complete list 


and detailed de pst) cs m. 


THE GARVIN MACHINE co., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


‘“‘COLUMBIA”’ Sah eeee 
TAKE THE LE 
NO MACHINIST’S OUTFIT 


COMPLETE WITHOUT THEM. 
For Catalog and SPECIAL Prices address, 
E.cG. SMITH, - Columbia, Pa. 


WANTED 


TO BUY FOR CASH. 


Lathes, 
Milling | 


address, | 


The Fosdick & Plucker Machine Tool Co., | 


CINCINNATI, OHIO. | 





Salesmen Wanted. 








First-class Second-hand Engine 
Drill 
Machines, ete., 


Planers, Presses, Shapers, 


NEW AND SECOND-HAND MACHINE T00Ls, 


PLANERS, 
24in.x2tin.x8ft Lodge&D. 
24 in. x 24in. x 844 ft. Putnam. 


ENGINE LATHES. — ES. 


14in.x 6 ft. Lodge & Davis. 
16 in. x6 ft. Lodge & Davis. et 
19 in. x6 ft. Pratt & Whitney. SHAPERS, 
2Lin. x8 ft. Lodge & Davis. 15 in. Crank. 
21in. x11 tt. Lodge & Davis, 20 in. Geared. 
22in.x8 ft. Dietz-Gang. 26 in. Geared. 
24 in. x 12 ft. Special heavy “COREG 

‘pattern. . DRILL PRESSES. 
24in. x 12 ft. Standard. 20 in. Lever Drill. 
24 in. x 16 ft. Ne »w Haven. 244in. B. G. P. F. Drill. 

26 in. Post Drill. 


28 in. x 17% ft. New Haven. 
24 in. x 38 ft Shafting Lathe. | 52in. Comb. Ra‘ial. 
80 in. Comb. Radial. 


TURRET LATHES, 120 in. Radial. 
Seach 12in. and 15 in. Lever MILLING MACHINES, 
and Screw Movement to | No. 2and No.4 Garvin. 


No.3 Pratt & Whitney Heavy 
Lincoln.” 


PULLEY MACHINERY, BRASS WORK- 
ING MACHINERY. 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O. 


BRASS-WORKING TOOLS. 





Turret. 
3 22in.x8 ft. Chucking. 





| 


ann ON APPLICATION, 






BARDONS 
& OLIVER 


Cleveland, 








— eee 


SCREW MACHINES. 
FOR SALE. 


One Iron Smoke Stack 100 feet long, 5 feet in 
diameter. One-half made of 5-16 inch Iron, other 
half of 4 inch Iron. Also, Guy Rod Bands, Angle 
Iron Bands, lron Guys, Stay Rods, Cast Iron Base- 
Plate, etc. Stack can be seen in our yard, on 
blocking, ready to be shipped. Address 


DURFEE MILLS, 
Fall River, Maas. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


2 uldrso WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the c oil, of either round, half-round, flat, or square wire, 


similar in shape to those shown in the cut herew ith. Also similar articles made to 


() order 
Send samples of articles required, and mention quantity wanted, that we may 
qe prices for either machine 


~ Bicycle and Labor Saving Machinery a Specialty. 


RENEE 


rthe goods, whichever may be desired. 





STEE 


For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co.. 


CLEVELAND OHIO. 


L BALLS 








WRITE FOR 
INFORMATION. 
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HARRISON 








New YorRK, N. Y.: 


Works and Main Office: 


616 Havemeyer Building. 


Dar Las, TEx.: Hunter & Booso. 


SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements. 
GERMANTOWN JUNC., PHILA., PA 


ATLANTA, Ga.: Chas. H. Willcox, 





YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 








FOR HAND OR 
ELECTRIC POWER. 





I. Shriver & tp, 


TRAVELING CRANES of 
by Electricity, 


33 ns 56th St, 





NEW YORK. 
MANUFACTURERS OF 


14, 2,3,5 and 10 T 
capacity, to be operated by Hand, or whally or in part 





NORTON EPMERY WHEEL CO., 


WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 





and References. 


Send for Circulars 


RED BY 


| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTTt 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 











SEND FOR CATALOCUE. 





In CHT AIH 


mnt Mn 






















MARIS AND BEEKLEY, 







2343 & W345 
Callowhill St., 
PHILADELPHIA, PA. 








IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 
Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. We make this style of Chuck in .wenty- 
two sizes, varying in size by two inches from four to forty-two inches 
in diameter. Send for Iustrated Price List. 


THE E. HORTON & SON CO., 


el WINDSOR LOCKS, CONN., U.S.A 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., E ngland. 


“CUSHMAN™ CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


work. « 2 ~ * ” * a 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Planer Chucks, | PEQUOT DRILL CHUCK. 


For Price and Description, address A new Drill Chuck having a more powerful grip 


than any chuck ever offered. This seems a broac 
Cc. W.JORDAN 


claim, but we prove it to mechanics who will 
xamine. sk 7 salers rite 

4 Wayne St., examine. Ask at your dealers or write us for 
WORCESTER, MASS. 


particulars. 
THE D. £. WHITON MACHINE 6O., 
The ‘National,’ 
INDEPENDENT, 


5 Oak Street, New London, Conn, U.S. "A., 
UNIVERSAL, or 


CHUCK Or, SELIC, SONNENTHAL & CO., 
COMBINATION. 


85 Queen Victoria St., London, E. C., England. 
Est’d 1882. Strongest. Easiest to 


change. Best finish. Reversible i SKINNER CHUCKS. 


te iving 56 changes 
Jaws (patented) givin e position, Independent and Uni- 
ILLUSTRATEDCATALOGUE sent, Libera! versal Chucks,Combina- 
discounts. Prompt shipment. W. WE HITLOCK,. { tion Lathe Chucks with 
89Cortlandt St..N. ¥.— Works, Hoboken,NJ. patent reversible jaws, 
Drill Chucks, Planer 


WE LEAS, OTHERS FOLLOW. Chucks and Face Plate 


Jaws, 
SKINNER CHUCK co., 
Sweotland Combination Chuck, 
Reversible Jaws. Accurate, 


SEND FOR CATALOGUE, New Britain, Conn. 
Standard Independent,Solid 


Shell, Solid Reversible Jaws, 
Strong and True. 
SEND FOR CATALOGUE. 


The HOGGSON & PEITIS MFG. CO., New Haven, Coun. 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
NEw York Office, 182 Front Sr. SEL. 











SN 
































Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 penta du Temple, Paris, 

France; E. Sonnenthal, Jr., Neue Promenade No, 5, 


Berlin, Germany; Selig, s omne nthal & Co.,85€ ueen 
Victoria St., L ondon, E. C., England. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
& @ Positive Motion. 
| ao Steel Gearing. 
Brass Wheels. 
Absolutely 
A 














ccurate. 


§. M. BALZER, 
Manufacturer of Count- 
ing and Measuring 
Machines. 


129 Worth Street 





SE LALA works] 
35 HARTFORD ST. BOSTON,MASS. 


SEND FOR 1894 CATALOGUE 








@ NEW YORK 





Viasbshabsheb-habe histatins dein iether hs i eaten 
and with great pleasure, 





PITTI Lire iii 


‘T have read, 


at the price you ask, I cannot see why they should not be glad to get 1t."— 11. 7). 


Sixty Years A Mechanic: Some RKeminisences by Joshua Stevens. 


including postage. 


Address, 


Pearl 


NI 


aerracl Ex 
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A Pz > f Pi = = eee P . » ecm Cc . “Its vet-up is most attractive Wa. Cox. §& 
aper oO INS, collected at Ansonia by Fred H. Colvin. | : 

* / ; > - - = “A first-rate paper, and cheap enough even fors 
Forty-five Tests of Malleable Iron, by George L. Fowler. se oe Buincs arene ee 
. . . . + = F . 
Points in Machine Design, by “Jarno,” with portrait of the author. Phe best paper we have ever noen at anything § 
= near the price 5 IN, DENNEY & Co, = 

z y y miadicc. aioe ; : 
Draughting Room Practice, Walter B. Snow. We think Macuineay is avery fine paper.” 
Designing Stationary Engines, by Theo. F. Scheffler, Jr.. with portrait. Peary & Waren : 
a4: : : ~ —_ ers We have read your September number with§ 
Milling Machines and Cutters, (1) W.L. Cheney. Lining Pump Barrels. pleasure and interest Lovcr & S ky Co, 8 
: ji - a ‘ 

Resistance of Trains of Mechanism, (1) by Leicester Allen. "The iliustrations are unusually good, the read-§ 
as a ' ; a . ing matter is interesting, and the cover 1s hand-e 
HELP AND SITUATION WANTED" ADS., An Elliptic Chuck. Special Calipers. son: CLEVELAND Twist Dritt Co. § 

Five cents a line (seven words) each insertion, in if 5 , ‘ ee s 
MACHINERY Copy must reach us by the 2cth of the Fastening Piston Rod In Cross Head. ‘The cheapest paper I have ever seen published. + 
month preceding Issuc¢ Replies may be sent care ot ¥ ; é tisa marvel to me how you can do tit 2 
this office if desired 7 Foreign Notes of Real Interest, Etc. | i A. Sct - 
. 

MACHINERY is a high grade, low-p1 ‘iced, practical journal for Machinists and Engineers and all who are interested in machin- & 
ery. ‘The ideas of fifty “of the ablest mechanical writers of the day will fill its pages during the coming year Subscriptions sent § 
Now will include the September number free. hie CENTS a copy: FirtTy CENTS @ year. Foreign, seventy-five cents a year—all § 
H 

. 

7 
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ACHINE 


Sse Streets, 


1 


Remit by money order 
ey . 
New 





I like it 
lorbes 


your first issue of Machinery and If you can give machinists such reading 


MaAcHINERY for October contains: 


no checl 


“ Have you seen “Machinery”? 


York. If mot, send a 2-cent stamp for a Sample Cony: 





The Sample 
Tells the Story. 


A sample of Dixon’s pure flake lubricating 
Graphite. with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 
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VEVSVSSSsesosesssesesesese 


-<- The National 


Feed- Water 


Heater 


the boiler at 
bFahrenheit 


5 oo H. P 


Prices low Satis 


faction universal 


The National 
Pipe Bending 


Co. 


S2 River St. 


New Haven, Ct 


’ 


SPVSSsesesesessssess 


§ EN SITIV E DRI LL § Erict in ‘ley, Chicas and Herta, 
PROVIDENCE, R. I. 


0’ AMOUR & LITTLEDALE. 204 E. 43d St, “New York. 


HYDRAULIG =MACHINERY 


PRESSES, PUMPS, PUNCHES. JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


SEND FOR CATALOGUE D. 


The W. & §. Hydraulic Machinery Works, € 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 














Single Plunger t‘ump 
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LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

‘AN GROWING RAPIDLYinFAVOR 






AMERICAN WATCH TOOL CO, 





The Highest Award at the World's Columbian Exposition. 
The most useful tool 


in any shop is the RIVETT LATHE 


MADE 3I— 


— | FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 


14”, 16”, 18”, 22” and 24” 
ATTENTION. ENCINE LATHES. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE 
ROOMS OF 

Dawson & Coodwin, 
57 8. Canal St. 


CHICAGO, ILL. 


Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 













——— AND = 


52”, 80” and 120” 


RADIAL DRILLS. 
Dietz, Schumacher & C0., 


Cincinnati, Ohio, U.S. A. 





ENCINE LATHES. 


22’’ and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 












Address, 


Dietz, Schumacher & Co., ‘. 
Cincinnati, 0., U. S. A. 


MORE FOR THE $1.00 


THAN ANYONE ELSE GIVES, IS WHAT BRINGS ORDERS ! 


WE odo tthis in two ways. We furnish you with 
the most modern lathes embodying special practical 
features for the rapid and easy handling of the ma- 
chine, and besides that the PRICE is actually 
below the other fellow’s! 

Write us for circulars and prices or ask us to call. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, 0. 


Usuad, Favucowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULGONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH, 
THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS To THE 
American Standard Gauge and Tool Works. 


WILMINGTON, DEL. 


a = &) 
ADJUSTABLE BLADE REAMERS 


Send eek acer Pamphlet. 

















AC CHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


5. W. a Waterbury, Conn. 


SRR 








KEREXE AAERERAARELRAERE 


XUAARRAARA AL AAEAER LEREER AEAUAEAAAAAR ERE LEREAER ARE ELE AAALAAEREUAREAAATE 


The Van Norman Universal Bench Lathe, | 





Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 


Multi 





SPECIAL OFFER! 


On account of changes in the sizes of our Screw Machines, we have decided 
to close out all our present stock of late model machines at a price 


10 per cent. better than our Regular Discounts. 


WE HAVE FOR IMMEDIATE DELIVERY: 
1 No. 3 Screw Machine, wit) Geared Friction Head and Power Feed. 
1 No. 3 Screw Machine, with Geare! Friction Head and Wire Feed. 
1 No. 3 Screw Machine, with Geared Friction Head. 
2 No, 3 Screw Machines, with Gearet Friction Head, Power Feed, Wire Feed, 
and extra large hollow Spindle. 4 
1 No. 3 Screw Machine, with Plain Head. 
1 No. 3 Turret Lathe, with Geared Friction Head and Wire Feed. 
The following are partly finished and will be furnished with or without 
Power Feed or Wire Feed: 
7 No. 3 Screw Machines, with Geared Friction Head, 
5 No. 3 Screw Machines, with Back Geared Head. 
2 No. 3 Screw Machines, with Back Geared liead and extra large hollow Spindle. 


WRITE FOR PHOTOGRAPH, DESCRIPTION AND PRICE. 


THE CARVIN MACHINE CoO., 
Laight and Canal Sts., New York City, N. Y., also 64 North 7th St., Philadelphia, Pa. 


@ =| DROP FORGINGS 


BP WYMAN: GORDON 








WORCESTER, MASS. 





FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


J=y E SCREW MACHINES, 
16" Screw Machine, Back-Geared, 134” sition Senile PLANERS anD SHAPERS. 











bas hall 2 hments, com- 
i one machine : 

ATHE, U INIVERSAL MILLING 

MACHINE, SCREW CUTTER 

AND UNIVERSAL GRINDER. ARE USING 


Spy Lye 
GROBET 
SWISS FILES. 


work. Send for Catalogue, 
Manufactured by 


Springfield, Mass, 





~ Ee Sar ee 
IONTQOMERY © \_O., 
1O5: TCLTON. STREET, 
NEW ‘YORK CITY. 





Pep succial Screws aud Studs 
in Brass or Steel. 


Gear C atting, Sheet | Metal Stamp- 
ing, Automatic Machinery built to 
order. Send samp:e or drawing for 


IN 


= ne 
es ey “SITTMANN & PITT, 


One 353 ADAMS ST., BROOKLYN, N. Y. 


es 
(toy Gotseh Oo 





au ME 





le Punches, Bulldozers, Drop Hammers, 
ustice Hammers, Steam Hammers. 
WILLIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIsT in writing. 


MILLING CUTTERS, 


ALL KINDS AND SIZES. 








THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, smape 
or size. By means ot t 1e 
improved upper guide 
bar, the too! is held 





Manufactured by J. ERLANDSEN, 


172 Centre St., NEW YORK. 








rigid, insuring a perfect- 
ly straight cut through 
out thestroke. All chips 
come out clear of the 
working parts of the 


machine. Micrometer 
screw regulates depth 
ofcut. Forrapid work 
.and exact duplication 
rer of same this machine 


== has no equal. Send for 

— illustrated catalogue 

qontaining 3 new rule = Standard Dimensions of Keys and 
eyways 


BAKER BROTHERS, 365 South ErieSt.. Toledo, Ohio. 





SOFT CASTINGS, 


Made from best grades of Pig sd for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 





BROOKLYN, N. Y. 








EPECESECARSISELIIOSSSSSESRELELELI 


RERELTITELILSISIOLILASIIIALETELILISSELSECIS UIST EIEILULLISILIILIISILLILIOLOLILTSESESITELELELELi TIT it itl 


600 IN USE! 


Second Largest Builders in the U. 8S. of 


15 and 20 Crank Shapers. 


Stroke adjustable while running. 

Stroke always positive. The vise is 
swiveled, and centres furnished. 

Improved Box table, and removable. 
Heavily Geared. —Strong, Heavy and 
Rapid. Write us. 


»— THE SPRINGFIELD MACHINE TOOL CO., 
SPRINGFIELD, OHIO. 


prrrerrresrririiis 






Prsepyyssrssevoresssresssssysgssssgrrrgrryt 
eb 6666 Oo 60 e000 088 606 6888 688808888 8 06 0889 08 0888 Os 











WORK FINISHED BY GRINDING ON OUR MACHINES 


is more quickly done than by other methods and one man 
can, by the use of one machine, do more of it. For much work one 
man can run two or three machines. Hence this method is much 
cheaper and far superior. We fully guarantee our machines, 


SEND FOR CATALOGUE. 


LANDIS BROS., Waynesboro, Pa. 


ACENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 
















f ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, |!!! Liberty St., New York. 
60 South Canal St., Chicago. 





Lathes, 


Planers, 
Drills, 
Slotters, 


NEW HAVEN MANUFAC’G CO., 


New Maven, Conn. 


W.C. YOUNG MFG. CO., WORCESTER. 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








Lies in the ac 


will do better 
ascertain just 


A J Lcer’s PRrorit 


can be made to produce in a given time. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


curacy and amount of work it will or 
No machine 
nor more than ours. Get our book and 


what it’ll do. 











SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


WORCESTER, MASS., U. S. A. 


& MORSE TOOL CO. 








Standard Tool Room Lathe. & 
Double Back Geared 
Head. 
=< = 11 to 21-inch swing. 
Makers of Vertical Drill Presses, 12 to 50 inch 
swing, Radial Drills, Gang Drills, Boiler Makers 
Drills. Radial Drilling and Countersinking Ma- 
chines, for ship plate and bridge work, Special 
Drilling Machinery ; ; 
Engine Lathes from 11 to 21-inch swing, any 
length of bed, with single or double back-geared 
heads and any style of rest, with or without taper 
attachment. SEND FOR CATALOGUE, 
FOREIGN AGENTS: 
CHAS. CHURCHILL & CO., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 













WuHat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out. 


Hur-But ROGERS Macu. Co., 
SO. SUDBURY, MASS. 





= 





The Almond Coupling 

= motion to replace 

=e ¢ quarter turn belts and 
oy 1. R. ALMOND, MFR., 

4 83 and 85 Washington Street, 


NOISELESE. 
iN i 





ADPHE JANSSENS, 16 Place dela Republique, Paris, France. 


A NEW quarter turn 
bevel gears. 
BROOKLYN, N. Y. 

















T 
Combination | 
i 


Drilling, Boring 


and Turning . . Machines 








reasonable. 


< 





3 Pike Street, 


— 


THESE TOOLS ARE JUST OUT! 


A perfect combination of three distinct tools. 
Will pay in every machine shop. 


BICKFORD DRILL AND TOOL CO. 








Cost very 
Apply to 








D 
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SEND FOR CIRCULAR. 


UODERY Sars 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 





































Capacity 2 in. 





diameter, 


24 in long. 


2 BY 24 FLAT TURRET LATHE. 


JONES & LAMSON 


MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 





Boring Tool. 












THIS WILL GIVE YOU AN IDEA 


f 











f, Lathe and 
; Of how these tools gain in favor after beng once tried. Planer 
a Provipenck, R, I. Tool. 
n = Krom BUILDERS IRON FOUNDRY. 
( fememenantie Aug. 15th, 1892. Please send us 1 No. 5 Tool a j 
os | Holder. July 12th, 1893 Send us at once 12 No St { 
We 4 1,12 No. 2and 12 No. 3 Tool Holders Aug. 21st Wi Aa tT m" 

/> AM 1893. Ship us via Express at once, 6 No, 5 and 6 He EGG GAARA 
[Zz SE | ===} No. 6 Tool Holders in ih 
i = For circulars, prices, etc., send to Patent 

ARMSTRONG BHOS. TOOL CO, 76 Bdgewood Ave., Chicaco, Jip : 7 

Patent applied for. Or to your nearest first-class dealer. : Feb, 28, 

CHAS. CHURCHILL & CO.,, Ltd., London, Eng., Agents, 1893, 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


: Pho sphe wy on nye: 





PHOSPHOR-BRONZE 


Ketek oa ov | 
THE PHOSPHOR 


STINGS, WIRE, SHEET &c. 
BRONZE SMELTING CO.LIMITED 


2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 

ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE’ 
Makers oF “ELEPHANT BRAND PHosrHor-Bronze. 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. 
mation 


Infor- 
cheer- 
2 fully furnished. 


The Albro-Clem 
; Elevator Co., 


41] & 413 Cherry St. 
Philadelphia, Pa. 











p P. BLAISDELL & CO., 





Cincinnati, Ohio. 


4 Machinists’ Tools, 


WORCESTER, MASS, 








DipLoMAs AWARDED 
all including thorough instruction in Mathematics 


Courses in other trades, 


and Physics, Send for FREE circular, 
subject you wish to study to 


THE 


Correspondence School of Mechanics 


SCRANTON, PA. 


stating 








FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


Co., 


BINDINC POSTS, CONTACT BUTTONS 


Fl 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. FERRY.) 


NE MACHINE WORK, 
LICHT FORCING, 


DRAUCHTINCG AND DESICNINC. 





MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL 60., 
MILWAUKEE, WIS. 





: ——— 3 
THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 


No. 3 C, Forbes’ 
Patent Die 8 








tock. 
Range 2 to 6 inches R. H. 


LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 

High grade tools; elegant in design, superior in con- 


struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue and prices. 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lrp. 
21 Cross Srt., Finssury, LONDON, E. C., ENG. 












AMEBRICAN 


MACHINIST Ocroper 4, 1894 








WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 





MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Oouplings, Ete. 
=—=— INJECTORS FOR ALL CLASSES OF BOILERS. 





i TING & ALLSTATTER 60, 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 





PUNCHES AND smeAS 
WELDING MACHINES 
AND DROP HAMMERS. 





SSOO6OOO6 bd bd bdGOGOGOGOOOOO OO 
ttt dete in iti int tadatnd 


New Speed 
Indicator 


No, 106. 


Working parts enclosed 
like a we — and as / 





re ading either right or ee \ 
left. Nicke 1 plated. 
Many improved fea- 








46 bGbGGOGbGbGbb bbb bb bb bp bn bn bn bn bn bn bn tne 
agai gmtier se accriagggaiu ipitetitaieaaiaa aaa: 
PORE TO TOT OTe eee OT er Mme: 
bh hh ha bi ba ba ba ha bo ho bo ha bo hn ha hn bh bp bp ha bn 











Indicator on the market at enyeliiiiis 

near the price. 

PRI E: PLAIN, $1.50. 

'L.'S.. STARRET " i 
ATHOL, Mass., U.S. A. 
London Age nts: Chas. C hurchill & Co., Lid., 
eb be bo bn bo by bb bo bo bo bo bo bb be bp bp bp bp bo 
MARE YOUR TOOLS WITH A STEEL STAMP. 

XWE OWIO STAMP W's) 


WITH SPLIT CAP, $1.75, 
21 Cross St., Finsbury, E. 
123 CHAMPLAIN ST. 


tures make this the best 
‘atalogue of Fine Tools free. 
POP de BASF ce ut Cinch 
CLEVELAND. OH/0. ) 





SEND FOR PRICE LIST NO. 4. 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. a. 
Sa 


PLANERS. 





iT NOW. 


arr r 


We wish to introduce into every shop in the 


country of our make. To ac 


compish TOOLS this we shall offer 
fora tmited time only. AT COST 


for a limited time only. 
Keep your eye on our “ad.”’ and it will be money 


your pocket. Catalog free. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


THE PERFECT DRAWING TABLE 

==> With Adjustable Parallel Ruler, 
More Reliadle Than The Old T- Square. 

30x42 86x48 36x60 

; $30. $35. $40. 
—~ # Henry J. Hughes, 

2 360 451TH STREET, 

BROOKLYN, N.Y. 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


|| THE BUFFALO STEAM PUMP Co.. 
; babektwy ay hae age pegged N.Y. 


.9 DEY ST., N. Y. CITY. 
Branch Warerooms, / LAKE & FRANKLIN sTs., CHICAGO, ILLS. 


ghee hgh IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PuMpPS, SINKING PUMPS, PRESSURE 


PuMmPsS, VACUUM PuMPS, ARTESIAN WELL 
Power Pumps, Etc.. Etc. 








————$———— 
a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. PuMmpPs, 


LOWVILLE IRON WORKS C0, ‘owyte 


MANUFACTURERS OF 





For Boller 
Feeding, 

Elevator 

Work, _ 
Pulp Mills, (2a 


other 
purposes, 
4 Send for 
Circular. 








ae: HHISSTOR 


F.___amarremismas = ROI 
BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive. may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price, unbound, $3.00 per 
volume postpaid. Bouna in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1893 are now carried in stock. Only complete volumes furnished prior to 1893. 


AMERICAN MACHINIST, 203 Broadway, New York. 


i 
2 J corrineteicrton svRacuse.n.y 3 

Fi. iemannsimens | 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison a | hosereay, ay! all others. 
EVERY SCALE GUARA SEND FOR LIST 
COFFIN & LEIGHTON. ‘SYRACUSE. N. ¥ 


Machinery ana Apparatus Designed. 
Automatic Devices a Specialty. 
Ge Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Building, Boston, Mass. 








> ADJUSTABLE: HOLDERS 


INCANDESCENT LAMPS. 
/Ocwnite Co. WORCESTER, 


> SEND FOR CIRCULARS. 





ASS. 


PRATT INSTITUTE, 


BROOKLYN, N. Y¥. 
Department of Science and Technology. 


Tbe two years’ Day Course in machine work gives a 
thorough preparation for practical work Tuition $30 00 
yer term of six months. Evening Class meets on Monday, 

for course of six 








Jednesday and Friday of each wee. 
months, beginning September 24 This course affords the 
best possible opportunity for beginners at the trade to ob- 
tain a shoreaxh training in the use of all the shop tools 
Tuition for term of six months, $15.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 


F. B. PRATT, Secretary. 























TMPROVED I9-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 





USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


This Cut shows how stroke can be Adjusted 
with Micrometer 
Adjustment, fine and delicate. 


Machine in motion by the 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


motion. 





IMPROVED 15" PILLAR SHAPER. 


EUROPEAN ACENTS: 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Chas. Churchill & Co., 
Finsbury, London. 


Eugen Soller, Basel, Switzerland. 


L’d, 21 Cross 


Street, 


Send for Circular, 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE Co., 


Buy the best. 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed _ simle, cxmponne, and tripls Expansion 
and High Speed Engines. Enginés, High Pressure Boilers, 








] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


e_ Buckeye Engine Co. 
& No. 26 Franklin Ave, 
SALEM, 0. 








<_ 


ood a C] STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 
VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 











“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 
Philadelphia. 


245 Lake Street. 
Chicago. | 
New York Agency, 18 Vesey St. | | 


35,000 SOLD. ‘CATALOGUE OF OVER 300 


PAGES SENT ON AP- 
MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
. OR GASOLINE. 


COMBINED 
“OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 









oes” * 
yxy BOR LARGEST 
LINE IN THE WORLD. 


maori" STEAM ENGINES 
. 12 to 100 Horse Power 


Every Engine Adapted to Heav iy 



















tested under * » Continuous Work 





AT LAST! (chconyeEY Dv ubuiar & Firebon 
OITLER. BOILERS 


The only one. Saves annoyance, S 
tIDLER. MFG. Cone 
Agents We ty j Geaad Rapids, Mich, 


on bend fos immedi. 


LER & TAYLOR CO. INDIANAPOLIS,IND 








CHAND 


The HOPPES Live-Steam Feed-Water Pursier, 


Guaranteed to Prevent Scale in Boilers. 
= Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 












ac, , Sweet's |THE PERKINS DRAW STROKE TRIMMER, 
| tea Measuring Machine. ee An Satingeunetin, See! 
: fe ! »nch d 

The only micrometer Bad “Latest and 

that will not Jose its Best Design. Infringers 
accuracy by wear. Prosecuted. Trial, nos 


orders, solicited 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manctester, England 


Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N, Y. 











JUST ISSUED. 


“USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy plate boner, Price, $1.00, poste Lge he iid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.; The Van Nostrand Co. P. Putnam’s 
Sons, of N. Y.; Damreill, Upham & Co. (The Oid Corner B: sok Store), Boston, Mass. + Re i rt Clarke & 
Co., Cincinn: ati, Ohio; The American News Co., and any book-seller. 


A, BEVEL - GEARS, 


Cut Theoretically Correct. 
f c For particulars and estimates apply to 


HUGO BILGRAM, 





A LARGE SIZE. 












Combined dri} and countersink for centering Tathe work, 
Countersinks yj ts drills wy and vs Price per doz. $3.00. 
rb 


nt “¢ | eae . MACHINIST 
82 “s 19 és bot 1.50. Successor to : 
J.T. SLoco oct pet & CO., ya. nee, R.I. 440 N. 12 ” adel phia, 








Weighs 42 lbs. and 
drills prows 36 $0 
2 inches diam- 
eter. 


UNSURPASSED 


ASA 


REAMER. 


Will work in any 
position. 






~..DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used ip conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 












Runs with Steam 
—OR— 
Compressed Air. 





Wate “4 Gas Generators and for all pur- a by 
poses where Dry Steam is necessary. 
' J.G.TIMOLAT, 
E & MACHINE WORKS. Vuh Aves 
STONE Et R MACHINE WORKS. Send fr Cirulan, Qj" 3-7 





















MANUFACTURERS : 
«OF IMPROVED 
CORLIS VILNSS; STEAM ENGINES | 
ae IN Ta VARIET'S 
Tonzracrs | (OMPLETeE ere POWER . 


im FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


+n i b N Gi | N E S 


HIGH SPEED 
ee POST, N 


EPRESENTATIVES. 

~~ Julian Scholl & Co., 126 Liberty St., N. ¥. City. 
=v Scranton Supply & Machine’ ry Co., Scranton,Pa. 
T° Hoffman-Russell Co., 82 Lake St., Chicago, Ml. 
H. M. Sciple & Co., 8a & Arch Sts. , Phila, Pa. 








WAYN — 





(Tandem Compound.) 





WESTON 


WICH PRESSURE BOILERS WEap ssl ¢ 


COMPLETE POWER PLANTS “== 














—— a 
88 Cortlandt Street, New York City, 
OSWEGO, 1B South Canal whe ree a. Tl. 


AMES IRON WORKS. a ONLY. | (oliver stent. Boren, Man 
ORR & SEMBOWER, 


(INCORPORATED.) 
READINC, - - = PA. 


6 
VERTICAL, HORIZONTAL, MARINE and HOISTING 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND PRICEs. 


QLINK-DELT ENGINEERING C0. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 














Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 


A hh he he tt he he he hy tn th hn hn tin tn hp hp hn hp hn hp nd 












Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, . 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 


MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 


DeVeVeEVeVesessesse 


i, ONOVER 


HANDSOME CATALOGUE ON 


“SJONDENSER ) 
THE CONOVER MFG.CO. 39 Contuanor Sr.NY, 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


PATENT INTERNAL CLAMP ey op 














Estimates and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch Couplings. naan Tae 
STEAM SIRENS, Je VERTICAL 
ers SHAFTING. 


Send for Catalogue. 


17 Dey St., New York. == . Also for Erecting same. 








AMERICAN MACHINIST 





OcToBER 4, 1894 








BROWN & SHARPE MFG.CO., 


PROVIDENCE, R. I. 








— 
DRILLS MILLED ON No. 1 UNIVERSAL TILING MACHINE. 





The machine swings work 8” diameter, but may be satisfactorily used] 


for milling drills .o25"’ diameter. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 

ENGLAND CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C. 
GERMANY -SCHUCHART & SCHUTTE 59, Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 52. 
FrancE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 

CuicaGgo, ILtt.—FRED_ A. RICH, 23 South Canal St. 

New York City—F. G. KRETSCHMER, 136 Liberty St., Room 503. 


THE NILES TOOL WORKS oo. 


MACHINE TOOLS *; 








HAMILTON, 
OHIO. 


[ 


yt 


« 
iN mini 2 
is 





= 
ee —— 





No. “3 HORIZONTAL BORING AND DRILLING 





NEW YORK, BOSTON, CHICAGO, PHILADELPHIA, 


Correspondence Solicited. 


PITTSBURGH. 











When you see this = 


OnaVvValve 
wet JENKINS BROS. 
_ Che Simplest, Strongest, Surest, 


AND WE GUARANTEE IT. 
PHILADELPHIA. 


JENKINS BROS. A_ADELPS 
BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Fer RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


FOR THE WORST PLACE YOU HAVE 


NEW YORK. 
BOSTON. 

















Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 
than ever before. A large stock on hand. 


The C. A. GRAY CO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 


COULD & EBERHARDT, NEWARK, N. J. 


EBERHARDT’S PATENT. IT IS THE ORIGINAL NEW TYPE 


MOTOR 
GEAR CUTTER. 





RAPID. 5 in use at 
STRONC. General Electric Co., 
ADVANCED. Schenectady, N. Y. 
ACCURATE. 


FEW PARTS. 
WELL PROPORTIONED. 


IF INTERESTED IT WILL PAY YOU TO INVESTICATE. 












THE PRATT. & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
Ti chines, single and multi-spindle, both those in which the spindles are without 
lay feed movement and tables are operated by hand or foot lever, and those in 


which the tables have provision for adjust- 

ment, and spindles are fed by hand lever, ee 
or by hand wheel, or automatically ; also, 

Horizontal Drilling Machines, 

single and multi-spindle. 


caapees 136-138 Liberty St. Western Branch: 98 Washington St., Chicago, IIL 


BILLINGS’ BALL PENE 
MACHINIST'S HAMMER. 


' DROP FORGED FROM BEST TOOL STEEL. 
SUPERIOR TO ALL OTHERS IN DESIGN, 


MATERIAL, TEMPER AND FINISH. 
™ BILLINGS 2 SPENCER CoO. 


HARTFORD, CONN. 
Chicago Office, /7 8. CANAL STREET. 


England—CHA RLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russita—/J. B LOCK, Moscow, 


WARNER & SWASEY, 


CLEVE  & OHIO. 


MANUFACT URERS OF 


v= TURRET ENGINE 


LATHES. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashorefl Manufacturing: Ot., 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Com- 
plete, Compact, 
a Reliable In: 
dicator Outfit, for 
indicatin high or 
slowspeedengi: es 
now made. This 
instrument re- 
ceived at * The 
World’s Colum- 
bian Exposition ’’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of ork- 
mansbip and Fin- 
ish, Reliability and 
==) Efficiency. Send for 
Special Pamphlet, 


















































Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 














UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


=e WYMAN® GORDON J. M. ALLEN, PreEstpenv. 


Sy ” DROP FORGINGS WM. B. FRANKLIN, Vice-PREsIDEnT. 
F. B. ALLEN, Sco» .E-PRE: a 
ea Witon 3 <8" DROP VISES — ECOND VICE-PRESIDENT 














J. B. Prerce, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Y PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21" and 24’ engine lathes, 16’, 22’. 
24” and 27’ planers, 10’, 12” and 15’ .speed lathes, 15’ and 20” turret lathes, at a good 
discount from former prices, 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


APS & DIE 












PAT. DEC. 5, 188%, 
PAT. DEC, 4, 1888, 
Pat. AUG, 26, 1886, 








dv.M.CARPENTER &_ 
PAWTUCKET.R.|I. 








